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“Workforce of the Future -

Ngcak The Way Forward”

November 15, 2006

Dear Education Summit Participant,
Thank you for taking the time to participate in today’s Education Summit.

Six federal agencies have embarked on a very exciting initiative at Fort Detrick. We have
established the National Interagency Confederation for Biological Research (NICBR) with the
goal of working collaboratively to enhance our capacity for research and technology development,
with the ultimate goal of delivering new products to protect and improve health. A subset of the
NICBR is the National Interagency Biodefense Campus, which focuses on development of
medical products and countermeasures to protect the nation from bioterrorism.

Both the confederation and the biodefense campus represent a forward-looking enhancement of
our nation’s science and technology infrastructure right here in Frederick County. However, as we
look ahead to greater scientific capabilities, we know we will need a scientifically literate and
proficient work force to fully capitalize on these new resources. Accordingly, each of the partner
agencies of the confederation has accepted “building the bench,” or educational outreach, as a
critically important investment.

Today’s adults have witnessed incredible advances in science and technology over the past half
century and we know that the pace of technological change is likely to accelerate as our children
enter the work force. Each of the leaders attending today’s summit would probably cite
educational opportunity as the one most important enabling factor in their productive careers.
The purpose of today’s meeting is to partner with academia and business so as to provide ample
educational opportunities for enabling tomorrow’s scientists.

On behalf of the National Cancer Institute, the National Institutes of Health, the Department of
Homeland Security, the Department of Agriculture, the Centers for Disease Control and
Prevention, and the U.S. Army Medical Research and Materiel Command, | welcome you to our
Education Summit and, again, thank you for participating.

G Veliomualicitoza>

Eric B. Schoomaker, M.D., Ph.D.
Major General, U.S. Army
Commanding General
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Biographies
In order of appearance

Major General Eric B. Schoomaker
Commanding General of the US Army Medical Research and
Materiel Command and Fort Detrick

MG Schoomaker was born into an Army family in Detroit, Michigan.
In 1970 he graduated from the University of Michigan in Ann Arbor,
was commissioned a Second Lieutenant as a Distinguished Military
Graduate, and awarded a Bachelor of Science degree. He
received his medical degree from the University of Michigan
Medical School in 1975 and completed his Ph.D. in Human
Genetics in 1979.

He completed his internship and residency in Internal Medicine at
Duke University Medical Center in Durham, North Carolina, from
1976 to 1978 followed by a fellowship in Hematology at Duke University Medical Center in 1979.
He is certified by the American Board of Internal Medicine in both Internal Medicine and
Hematology. His military education includes completion of the Combat Care Casualty Course,
Medical Management of Chemical Casualty Care Course, AMEDD Officer Advanced Course,
Command and General Staff College, and the US Army War College.

General Schoomaker has held a wide variety of assignments. From 1979 until 1982, he was a
research hematologist at Walter Reed Army Institute of Research. He served as Assistant Chief
and Program Director, Department of Medicine, Walter Reed Army Medical Center, 1982-1988;
Medical Consultant to Headquarters, 7th Medical Command, Heidelberg, Germany, 1988-1990;
Deputy Commander for Clinical Services, Landstuhl Army Regional Medical Center, Landstuhl,
Germany, 1990-1992; Chief and Program Director, Department of Medicine and Director of
Primary Care, Madigan Army Medical Center, Tacoma, WA, 1992-1995; Director of Medical
Education for the Office of The Surgeon General/HQ USAMEDCOM conducting a split operation
between Washington, DC, and Fort Sam Houston, TX, 1995-1997; and Director of Clinical
Operations at the HQ USAMEDCOM, February to July 1997. From July 1997 to July 1999, he
commanded the USA MEDDAC (Evans Army Community Hospital) at Fort Carson, CO. He
attended the US Army War College in Carlisle Barracks, PA, from 1999 to 2000 followed by
assignments as the Command Surgeon for the US Army Forces Command (FORSCOM) from
July 2000 to March 2001, and Commander of the 30" Medical Brigade headquartered in
Heidelberg, Germany, from April 2001 to June 2002. Prior to his current assignment as
Commanding General of the US Army Medical Research and Materiel Command and Fort
Detrick, he was Commanding General of the Southeast Regional Medical Command/Dwight
David Eisenhower Army Medical Center from June 2002 to June 2005.

In August 2002, The Army Surgeon General appointed General Schoomaker to the position of
Chief of the Army Medical Corps.

His awards and decorations include the Distinguished Service Medal, the Legion of Merit with
four oak leaf clusters, the Meritorious Service Medal with two oak leaf clusters, the Joint Service
Commendation Medal, the Army Commendation Medal, the Army Achievement Medal and the
Humanitarian Service Medal. He has been honored with the Order of Military Medical Merit and
the “A” Proficiency Designator and holds the Expert Field Medical Badge.

General Schoomaker is married and has three children.



Dr. Bruce A. Fuchs, Director of the National Institutes of
Health's (NIH) Office of Science Education (OSE).

Dr. Fuchs is responsible for monitoring a range of science
education policy issues and providing advice to NIH leadership. He
also directs the creation of a series of K-12 science education
curriculum supplements that highlight the medical research findings
of the NIH. The NIH Curriculum Supplement Series is designed to
meet teacher’s educational goals as outlined in the National
Science Education Standards and is available free to teachers
across the nation. The office also actively creates innovative
science and career education Web resources, such as the
LifeWorks career exploration site, accessible to teachers and students across the nation. These
resources are available at http://science.education.nih.gov

Dr. Fuchs is serving on the Education and Workforce Development working group of the National
Science and Technology Council (NSTC) and on working groups of the Department of
Education’s Academic Competitiveness Council (ACC). He was a member of the K-12 education
focus group for the National Academy of Science’s report Rising Above the Gathering Storm.
(The Gathering Storm report led the President to propose the American Competitiveness Initiative
during his 2006 State of the Union speech.) In 2005, Dr. Fuchs was requested by the Department
of Education to serve as the U.S. representative to the Asian Pacific Economic Cooperation
(APEC) meeting on Best Practices in Math and Science Education. For a number of years Dr.
Fuchs was the NIH representative to the Department of Education’s National Education Research
Policy and Priorities Board (NERPPB) That experience led to his continuing interest in the debate
over how to make educational research more effective.

Prior to coming to NIH, Dr. Fuchs—an immunologist who did research on the interaction between
the brain and the immune system—was a researcher and teacher on the faculty of the Medical
College of Virginia. He had grant support from both the National Institute of Mental Health and the
National Institute on Drug Abuse. He has a B.S. in Biology from the University of lllinois and a
Ph.D. in Immunology from Indiana State University. He was born and raised in Springdfield, lllinois
(although not actually in a corn field as he sometimes claims.)

Linda Burgee, Ed.D.
Superintendent of Frederick County Public Schools

A Frederick County native, Dr. Burgee began her education career
with Frederick County Public Schools (FCPS) in 1976 as an
elementary teacher. In the years since, she has advanced through
the district’'s administrative ranks, rising from assistant principal
and principal to elementary instructional director and then
associate superintendent. In June 2004, Dr. Burgee was
appointed Superintendent of FCPS, which today includes
leadership of 5,000 employees and the education of more than
40,000 students.

Committed to working with families, community agencies and organizations to support student
achievement, Dr. Burgee is involved in a number of community organizations, including the
Rotary Club of Frederick and the Committee for Frederick County. In 2005, the Frederick County
Commission for Women honored her with the Frederick Woman of Achievement Award.

Dr. Burgee believes that public education serves as the foundation for a community’s quality of
life and that all children deserve the very best possible opportunity to learn and grow.



Carol W. Eaton, Ph.D.
President of Frederick Community College

Dr. Carol W. Eaton assumed her duties as the seventh President
of Frederick Community College (FCC) in August of 2005. Prior to
joining FCC, she served as the Vice Chancellor for Community
Colleges at the State University of New York (SUNY), and as
President of Clinton Community College in Plattsburgh, New York.
Carol has earned all of her degrees from the State University of
New York beginning with an Associate in Applied Science Degree
in Data Processing from SUNY Cobleskill. She also has a
bachelor’s degree in Mathematics, a master’s degree in
Mathematics Education, and a Ph.D. in Curriculum and Instruction
with major emphasis in Mathematics Education from SUNY Albany.
To ensure that FCC is responding to the needs of the Frederick community, Carol gains insight
from her involvement in a wide variety of organizations. Her community activities include the
Frederick Rotary, Fort Detrick Community Liaison Council, as well as board positions with the
Business Development Advisory Council, Frederick Innovative Technology Center, Goodwill
Industries of Monocacy Valley, and National Institute for Leadership Development. Along with the
presidents of the other 15 community colleges in the state, she is extremely active in the
Maryland Association of Community Colleges.

row Donna L. Vogel, M.D., Ph.D
.- =~ E Deputy Director, Ellison Medical Foundation

Donna Vogel is a graduate of Bryn Mawr College, and of the
Medical Scientist Training Program at the Albert Einstein College of
Medicine where she received her Ph.D. in developmental biology
and her M.D. with a subspecialty in endocrinology.

In 1980 Dr. Vogel joined NIH as a clinical fellow in the National
Institute of Child Health and Human Development, conducting
clinical and basic research relating to infertility and reproductive
medicine. She moved to the extramural program in 1987 to manage
the Reproductive Medicine portfolio, and worked as a program
director for 13 years in positions of increasing responsibility. These
included Training Officer for the Reproductive Sciences Branch,
covering training and career development activities, and minority/disability issues; Associate
Branch Chief for Clinical Research, and Acting Deputy Director, Center for Population Research.

For many years, Dr. Vogel has been an advisor to NIH on women’s health, in various capacities.
In 1999 she worked with the Office of Research on Women’s Health to create and manage the
innovative career development grant program, “Building Interdisciplinary Research Careers in
Women’s Health.”

From 2001 to 2005, Dr. Vogel worked at the National Cancer Institute. She was the first Director
of its Fellowship Office, dedicated to enhancing the professional experience for postdoctoral
fellows. She continues to serve on the Advisory Board of the NIH Visiting Fellows Committee, and
is especially interested in career development and mentoring.

Dr. Vogel has served on the Executive Council of the American Society of Andrology, and has
chaired and served on numerous committees within the government and for professional
organizations. She has organized many workshops, published research and administrative
papers and book chapters, and has received awards from NICHD, the US Public Health Service,
professional societies, and community groups.



Debra L. Yourick, Ph.D.
Associate Director for Research, Marketing and Policy
Development, WRAIR

Dr. Yourick received her Ph.D. in Pharmacology and Toxicology
in 1987 from the University of Kansas. In 1988, She accepted a
position working for Dr. James Meyerhoff, Division of
Neuropsychiatry, at the Walter Reed Army Institute of Research
(WRAIR) in Washington, DC. Her initial work involved studies of
acquired epilepsy and head injury. Since 2004, her position at
WRAIR has been that of Associate Director for Research,
Marketing and Policy Development, where she works with public
affairs and news agencies from around the world. She is involved
in communicating the Institute’s scientific studies in the areas of
combat casualty care, infectious diseases, military operational medicine and chemical and
biological defense to the public. She reviews and provides guidance to augment funding of these
research endeavors for the Institute’s scientists. She continues active research in the area of
chemical defense and studies new therapeutic options to protect the brain from chemical
weapons such as nerve agents. Other active research areas include neurotoxicity as a
consequence of malaria prophylaxis and novel antimalarial drugs.

She is very interested in the education of young people, especially in the sciences, and is the Co-
Director of Science Education Programs at WRAIR working with the Department of Defense
Science and Engineering Apprentice Program. She and Dr. Marti Jett have created and received
National Institutes of Health funding for the Gains in the Education of Mathematics and Science
(GEMS) program which was recently recognized as a ‘best practice’ by the Office of the Assistant
Secretary of the Army (Acquisition, Logistics and Technology). The GEMS program is currently
being disseminated nationally to other Army research laboratories (including Fort Detrick)
throughout the Major Commands (MACOMS). The programs included over 600 students at
WRAIR in 2005. Their work with student programs was recently featured in a cover story by the
Washington Post Magazine (31 July 2005). She is active in her community and professional
societies with respect to outreach in science education through lectures and volunteering.

‘mr R. Daniel Cunningham, Jr., Ed.D.
. i Deputy Superintendent, Frederick County Public Schools,
Frederick, Maryland

For 32 years, Dr. R. Daniel Cunningham, Jr. has been a leader in
education. He began his affiliation with Frederick County in 1983
first serving as an Assistant Principal for middle and high schools.
As his career progressed, Dr. Cunningham’s leadership roles
included working as Principal of a middle and high school, and as
Assistant to the Superintendent, Associate Superintendent and
currently, he is the Deputy Superintendent. Prior to his work with
Frederick County Public Schools, Dr. Cunningham was a teacher,
counselor and member of the administration of the Caroline
County Public Schools for almost a decade. Dr. Cunningham has published and presented
widely on high school block scheduling, dropout prevention and leadership development. During
his career, Dr. Cunningham has been recognized for his commitment to excellence in educating
students by the U.S. Department of Education as Principal of a Blue Ribbon School, by The
Washington Post as a Distinguished Educational Leader, and by colleagues in the Frederick
County Public Schools as Administrator of the Year. Dr. Cunningham’s professional affiliations
include membership in the National and Maryland Association of Supervision and Curriculum
Development, American Association of School Administrators, and in the College Board, where
he sits on the Middle States Regional Advisory Board. In addition, he is currently the chair of the




local Chamber of Commerce Education Committee and he is an adjunct professor at Towson
University in their graduate educational leadership program. Dr. Cunningham holds B.S. and
M.Ed. Degrees from Towson University, Baltimore, Maryland and an Ed.D. from Nova
Southeastern University, Fort Lauderdale, FL.

Keith Thompson
STEM Education and Workforce Development
Office of the Director for Basic Research, DoD

Keith Thompson has been employed by the Department of
Defense since 1985 and was on assignment from the Defense
Technical Information Center to the Office of the Secretary of
Defense from 1992 until 2004. Keith became involved in STEM
education issues in 1994 and has represented OSD on numerous
interagency workforce and education committees including
several subcommittees and working groups of the President’s
National Science and Technology Council. The Director, Defense
Research and Engineering identified the need within his office for
full time attention to the task of organizing the DoD STEM
outreach efforts and created a position to fulfill that role. Mr.
Thompson was selected for that task in 2004 and now serves as the Manager of DoD’s Science,
Mathematics and Engineering Education and Workforce Development efforts.

Elizabeth Leffel, Ph.D., M.P.H.
Research Toxicologist, USAMRIID

Dr. Leffel received her Bachelor of Science degree in Biochemistry and Nutrition from Virginia
Polytechnic Institute and State University, Blacksburg, VA and her Masters in Public Health in
Occupational and Environmental Health from The George Washington Univ. in 1996. She
received her Ph.D. in Pharmacology and Toxicology from the Medical College of Virginia/Virginia
Commonwealth University in 2002. Later that year she came to the U.S. Army Medical
Research Institute of Infectious Diseases, Ft. Detrick and joined the Center for Aerobiological
Sciences as an Aerobiology Toxicologist; developing in vivo models for studies on aerosolized
biological threat agents. In addition to her research, she has had an interest in science education
since 1999, at which time she developed courses and laboratory experiments for teaching high
school students in the Questers Program. Dr. Leffel expanded this interest to the Botetourt
County Young Scholars program, where she organized and taught “hands-on” toxicology classes
to elementary school students. Although she found teaching college level and graduate level
courses rewarding, her primary interests remain in younger students. This was made evident
during the spring/summer of 2006 in which she was an active leader in establishing the first Gains
in the Education of Mathematics and Science (GEMS) program in West Frederick Middle School
modeled after a similar program at WRAIR.

Marti Jett, Ph.D.
Chief, Department of Molecular Pathology, Walter Reed Army Institute of Research

As a research scientist, Dr. Jett’s lab has focused on host-pathogen interactions as a means to
identify “stage-specific” biomarkers to indicate the progression of illness and utilize stage-
appropriate therapeutic approaches.

She has been a strong supporter, since the mid-80’s, of the Science and Engineering Apprentice
Program (SEAP) in which talented 11-12" grade high school students work in DoD laboratories
during the summer. She took over the administration of the program at WRAIR in 1991. It
became clear that to infuse diversity into SEAP, it would require reaching out to younger



students. Due to demands of her full-time research responsibilities, the new effort would need a
different approach. She noticed that one of her very capable college students was a “natural” in
talking and working with the high school students and came up with the idea of the “near-peer”
approach, in which young Jr/Sr high school students (in groups of 4-6) would carry out well-
designed, exciting experiments in a teaching lab at WRAIR under the guidance of the well-trained
college student. These internships were 1-2 weeks in duration and during that time, the college
student would have the opportunity to describe college life and what it took to get there, including
a strong emphasis on taking the highest level math classes in school. This program “Gains in the
Education of Math and Science” (GEMS) showed success by 1997, with the young 8-9" graders,
developing science skills. Many chose science majors in college and are now returning to work
in our laboratories as young college students.

In 2000, Dr. Jett was awarded a research grant (NIH, National Center for Research Resources) to
optimize and characterize the GEMS internship program, and in 2004, Drs. Jett and Yourick were
awarded a second grant to design, carry out and characterize the dissemination of GEMS to
other sites. Dissemination has been carried out successfully at 3 other DoD research
laboratories and the George Washington University for 3 years. During the summer of 2006,
dissemination occurred at the Salish-Kootenai College, Pablo, MT (Flathead Indian Reservation)
and West Frederick Middle School (Frederick, MD).

Carrie Arnold-Gutierrez
Field Engineering Manager for Bechtel Construction Operations

Ms Arnold-Gutierrez has a Bachelor’s of Science degree in Civil Engineering from Texas A&M
University and over 18 years of experience in the construction industry. She has worked for
Bechtel at the Department of Energy Savannah River Site in South Carolina, Houston, TX and is
currently working in Bechtel’s office in Frederick, Maryland, as the Field Engineering Manager for
Bechtel Construction Operations. Throughout her career Carrie has been an advocate for
developing the next generations of Bechtel employees. Recognizing the growing gap in students
pursuing careers in the engineering and construction professions, she worked with the ACE
Mentor Program of America to start a chapter in Frederick to encourage high school students to
follow in her footsteps.

Barbara Birnman
Public Affairs Specialist
Outreach and Special Programs, National Cancer Institute

Ms. Birnman holds a Bachelor of Arts Degree in Business with a minor in Journalism from the
University of Maryland University College. She has 30 years of federal service; four years with the
National Eye Institute and the remaining 26 years with the National Cancer Institute. Prior to that,
she worked in private industry for ten years. In her ten years at the NCI-Frederick, she has
helped to develop and administer educational programs and internships for students K-12 and
undergraduates She is also involved with community outreach initiatives including but not limited
to the NIH Speakers Bureau and Science Fair Judges listserv, conducting facility tours, arranging
lectures, presentations, and interviews for the press, student groups, teachers, and other
community based groups, and responding to new educational and community based challenges
and initiatives by serving on advisory boards and focus groups and other related committees
while consistently interacting with representatives from local, state, and national educational and
community-based organizations. She is also involved with coordinating special events for
employees at the NCI-Frederick and Fort Detrick.



Diana Sherman
USDA Biologist, Equal Opportunity/CR Representative

Ms. Diana Sherman is a Biologist working in the Plant Virology Laboratory at the U.S. Department
of Agriculture, Foreign Disease Research Unit at Fort Detrick. Since 2004, she has also served
as the Unit’s Equal Opportunity/Civil Rights representative focusing her efforts on improving the
educational opportunities for local and minority students. She has been active in instituting a
formal summer internship program, as well as recruiting more heavily within Maryland for
students. Diana has also worked toward diversifying the recruitment process for administrative
and technical staffing. Diana received a BS in Biochemistry from Virginia Polytechnic Institute
and State University in 1999. Prior to joining USDA-ARS-FDWSRU, she worked for the
Biological Defense Research Directorate (Naval Medical Research Center) as a molecular
biology technician for 2 years. She is an active member of the North Atlantic Area EO/CR
Committee, the Fort Detrick Special Emphasis Program Committee and the Education and
Training Working Group of the Scientific Interactions Subcommittee.

Freeman A. Hrabowski, Ph.D.
President, The University of Maryland, Baltimore County

Dr. Hrabowski has served as President of UMBC (The University
of Maryland, Baltimore County) since May, 1992. His research
and publications focus on science and math education, with
special emphasis on minority participation and performance. He
serves as a consultant to the National Science Foundation, the
National Institutes of Health, and universities and school systems
nationally. He also sits on several corporate and civic boards.
Examples include the Carnegie Foundation for the Advancement
of Teaching, Constellation Energy Group, the France-Merrick
Foundation, Marguerite Casey Foundation (Chair), McCormick &
Company, Inc., Mercantile Safe Deposit & Trust Company, and
the Urban Institute.

Examples of recent awards or honors include election to the
American Academy of Arts & Sciences and the American Philosophical Society; receiving the
prestigious McGraw Prize in Education, the U.S. Presidential Award for Excellence in Science,
Mathematics, and Engineering Mentoring, and the Columbia University Teachers College Medal
for Distinguished Service; being named a Fellow of the American Association for the
Advancement of Science and Marylander of the Year by the editors of the Baltimore Sun; and
being listed among Fast Company magazine’s first “Fast 50 Champions of Innovation” in
business and technology. He also holds a number of honorary degrees, including most recently
from Princeton University, Duke University, the University of lllinois, the University of Alabama-
Birmingham, Gallaudet University, Goucher College, the Medical University of South Carolina,
and Binghamton University.

He has co-authored two books, Beating the Odds and Overcoming the Odds (Oxford University
Press), focusing on parenting and high-achieving African American males and females in
science. Both books are used by universities, school systems, and community groups around
the country.

A child-leader in the Civil Rights Movement, Dr. Hrabowski was prominently featured in Spike
Lee’s 1997 documentary, Four Little Girls, on the racially motivated bombing in 1963 of
Birmingham’s Sixteenth Street Baptist Church.

Born in 1950 in Birmingham, Alabama, Dr. Hrabowski graduated at 19 from Hampton Institute
with highest honors in mathematics. At the University of lllinois at Urbana-Champaign, he
received his M.A. (mathematics) and four years later his Ph.D. (higher education
administration/statistics) at age 24.



Musicians

Elise Alley (Violin) is a freshman in the Shenandoah University Conservatory where she majors
in Music Education. She began violin lessons nine years ago under Ms. Phyllis Freeman, Mrs.
Lisa Sadowski and is currently a student of Dr. Mark Ramirez at Shenandoah. Elise was a
member of Frederick Regional Youth Orchestra for seven years, concert mistress of the Senior
Orchestra for FRYO during those last three years and has been a three-time soloist in the annual
FRYO Concerto Concerts. Elise has participated in chamber groups through the youth orchestra,
at her high school and under her private instructors, and for three years, played frequently during
Mass at the Visitation Monastery. In addition, during the 2005-06 season, Elise was a full
member of the Frederick Symphony Orchestra. Currently, she is a member of the Shenandoah
University Conservatory Orchestra, under the direction of Dr. Jan Wagner.

Cameron Grimes (Cello) is a home-schooled junior. He has been playing cello for ten years and
is currently under the instruction of Dr. Bazala-Kim. In addition to solo cello performances,
Cameron has played in several orchestras and ensemble groups, including the Potomac Valley
Youth Orchestra, the Peabody Preparatory Orchestra, and he currently sits principal cellist for the
Academy of Saint Cecilia’s Youth Orchestra. In addition, he is the cellist in the Emmanuel String
Quartet.

Elisha Summers (Violin) a fifteen year old home-schooled student, began violin lessons in 1999
at the age of eight years. His instructor, Rachel Cooper, a fellow home-schooled student, was
fourteen at the time and they continued their student-teacher relationship until Rachel entered
Julliard in 2004. Since then, Elisha has studied with Mrs. Lisa Sadowski of Peabody Institute.
Elisha enjoys playing in a violin quartet and using his ability to minister in music in Walkersville
Christian Family Schools, his church and in nursing homes.



Thank You

STEM Education Project Office
Steve Priselac

The Education and Training

Working Group and Education Summit

Planning Committee

Bob Anderson — DCTEE

Dr. Kevin Anderson — DHS
Terri Baker — DCTEE

Dr. Debby Berlyne — SAIC
Barbara Birnman — NCI-Frederick
Dr. John Carra — USAMRIID
Dr. Nancy Decker — NIAID
Dr. John Ezzell - DCTEE

Dr. Alan Feister — SAIC
Vincent Fiammetta — DCTEE
Carol Garrand — DCSP

Julie Hartman — NCI — Frederick
Kathleen Joyce — SAIC

Dr. Beth Leffel - USAMRIID
Dr. Doug Luster — USDA
Remat Mughal — SAIC
Edward Nolan — USAG
Diana Sherman — USDA
Maria Teran-Maciver — CDC
Beverly Tuggle — USAG

Bob Watson — SAIC

Frederick County Public Schools
Phillip Brohawn — FCPS

Tim Dean — FCPS

Phyllis Younkins — FCPS

MWR-Food Service & Publicity
Terry Baker
Amy Leon

Moderator
Darlene Carver — President, Frederick
County Workforce Investment Board

Facilitators

Terri Baker — DCTEE
Robin Brawner — FCPS
Vivian Cade — FCPS
Linda Civetti — FCPS
Kathleen Joyce — SAIC
Danette McCurdy — FCPS
Jason Rubeling — FCPS
Terry Schaefter — FCPS
Maria Whittemore — FCPS
Dottie Wood — FCPS
Phyllis Younkins — FCPS

Notetakers - SAIC

Dr. Debby Berlyne

Dr. Adam Book

Beth Mathews-Bradshaw
Remat Mughal
Adenyika Smith

Dr. Joshua Wolfe

National Science Center

Mobile Discovery Van

Ollie Washington — Deputy Director,
Educational Programs Department
Wayman Stewart — Program Manager,
Mobile Discovery Centers

Richard Cadwell

SFC Nowell Devila

Youth Musicians

Elise Alley — Violin
Elisha Summers — Violin
Cameron Grimes — Cellist
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Competitiveness w

“And to keep America competitive, one commitment is
necessary above all: We must continue to lead the world in
human talent and creativity. Our greatest advantage in the
world has always been our educated, hardworking, ambitious
people -- and we're going to keep that edge. Tonight |
announce an American Competitiveness Initiative, to
encourage innovation throughout our economy, and to give
our nation's children a firm grounding in math and science.”

President George W. Bush, 7
State of the Union Address & AMERICAN;

GOMPETITIVERESS: .
January 31, 2006 W e <
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The Knowledge Economy: Is the US R
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Programme for International .
Student Assessment (PISA) Lo

http://www.pisa.oecd.orqg

Organization for Economic Cooperation and Development (OECD)
Policy oriented-determined by needs of governments

“Literacy”- capacity of 15 year old students to apply knowledge
Not limited to curricular competencies- lifelong learning

49 countries- OECD members + others



PISA 2003 Problem Solving 6.5

“OECD countries attach great importance to...an
overall capability to solve problems in real-life
situations...”

Three types of problems
Decision making
System analysis and design
Trouble shooting

Three levels of performance
Basic problem solvers
Reasoning, decision-making problem solvers
Reflective, communicative problem solvers



Problem Solving Example

Figure 1. Map of roads between towns

Figure 2. Shortest road distance of towns from each other in kilometres.

Angaz
Kado 550
Lapat 500 300
Megal 300 850 550
Nuben 500 1000 450
Piras 300 850 800 600 250

Angaz Kado Lapat Megal Nuben Piras

HOLIDAY - Question 1
Calculate the shortest distance by road between Nuben and Kado.

DiStance: cvuveiiiiii s kilometres.

HOLIDAY - Question 2

Zoe lives in Angaz. She wants to visit Kado and Lapat. She can only travel up
to 300 kilometres in any one day, but can break her journey by camping
overnig ht anywhere between towns.

Zoe will stay for two m’gh’(s in each town, so that she can spend one whole day
sigh’cseeing in each town.

Show Zoes itinerary by completing the following table to indicate where she
stays each night.

Day | Overnight Stay

Camp-site between Angaz and Kado.

e I N VB B VR S
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PISA 2003 Problem Solving

Figure 23 m Percentage of students at each level of proficiency on the problem-solving scale
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Teaching the New Basic Skills -

Richard J. Murnane and Frank Levy

Skills need for a Middle Class Job
Read at a 9th grade level
Math at a 9th grade level
Solve problems where hypotheses required
Ability to work in groups with diverse people

TEACHING
THE
NEW BASIC
SKILLS

Principles for
Educating Children to Thrive

in a Changing Economy

Ability to communicate effectively, both orally and in writing

Ability to use personal computers for basic tasks

50% (or more) of students will not get these skills




The World Is Flat

A convergence of events &
technologies has allowed economic
competition to become global

An education “surplus” in one part of
the world can now satisfy education
“deficits” elsewhere

“We must move up the value chain”

THREE\
BILLION
NEW

CAPITALISTS”

Education is the key

IEF HISTORY OF
{-FIRST CENTURY

BIL. friedman

CLYDE FRESTOW

AND POWER TO
THE EAS

|




What Will It Take? o

Leadership
Business community, Education community
Reform community (NSF, NAS, DOEd, DOD,NSTA, etc.)
Political

A National sense of purpose
“A new moon shot”

Parents, teachers, students, and citizens prepared for
challenge and sacrifice

Crisis— another Sputnik?
Loss of leadership in a major area-- medical tourism?
Alternative energies from ??



Paradigm & Paradigm Shift d.B

Ptolemaic cosmology to Copernican cosmology
Humoral basis of disease to Germ theory

Newtonian physics to Einsteinian relativity




Paradigm & Paradigm Shift 6'5
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What is the Dominant Paradigm?
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What Will It Take? 605

Truly national science and math standards?

Much more rigorous standards (NAEP v. states)

Differential pay for science & math teachers?
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The Sky is Not Falling...Yet (@

USA has many advantages
University system
Business climate- banks,court system
Transparent securities system
Strong intellectual property system

China has many challenges
Can they manage through a recession or a bubble economy?
Can they establish working courts & |.P. protection?
Maintain social stability?
Develop truly world-class universities?



Workforce of the Future:
The Way Forward

Bruce A. Fuchs, Ph.D., Director
NIH Office of Science Education

bruce.fuchs@nih.gov
http:/Iscience.education.nih.gov
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Our Business

* Frederick County’s single
largest employer

budget
« $88 million capital budget




Our ' tats in the " tate
Of 24 school districts:

« 8t largest
5t fastest growing

 Per student:
» 11" wealthiest district
» 16" in spending

costs

MSDE 2004-05 Fact Book



Our Mission

To establish a learning
environment that capitalizes on all
children’s natural curiosity,
nurtures their desire to learn, and
respects their individual learning

styles /.*



In Maryland:
Highest Graduation Rate
Lowest Dropout Rate




FCPS students score above the
national and state average on
standardized measures including
SAT and Advanced Placement



* $33 million in scholarship offers

« Ranked among nation’s top 16% for
preparing students for work force



8,400 volunteers

Strong PTA partnership

150 business and agency partners
500+ work-study experiences

270 + internships

700 service learning participants



40,300 Students

and Their Families
Increasingly diverse and complex
« 79.1% White
« 10.8% African American
* 5.9% Hispanic
« 3.8% Asian/Pacific Islander
* 0.4% Alaskan Native

* Diverse family configurations /




FCPS: Total Enroliments
1970-2013

26875 ‘N*

‘i

1980: R
23459 40"

****¢**¢¢¢¢t*

1970:

19389

+*




No two students arrive at
school equally ready to learn

« 15% qualify for free or reduced-price
EENS

« 12% receive special education services
« 2% are “English Language Learners”

st



No Child Left Behind
A Federal Mandate

 Goal: Eliminate achievement gaps

* High expectations for individual
students, subgroups, schools

» All students + 8 student subgroups
» 20 measures

+ “Adequate Yearly Progress” targets

rise every year /*



Annual Measurable Objectives
to Meet AYP




HSA Trends
Maryland/FCPS Comparison
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Colleges Set the Bar Higher

University of Maryland
Class of 2009
Applicants:
- « 3.70 average GPA
~4 « 1120-1330 SAT*
" » Admitted:
g'LBN « 3.93 average GPA
oNivERS + 1240-1380 SAT*

*middle 50% /*




Challenges

* Meeting the needs of a growing and
increasingly diverse student body

* Eliminating achievement gaps while
assuring rigor and relevance for the

21st century



Today’s Students
By Age 21

* 10,000 hours of videos

e 250,000 emails, IM

« 20,000 hours of TV
500,000 commercials

e 28,000 hours in school

* 4,000 hours reading books



Challenges

Meeting accountability measures
without sacrificing other important

goals

« Competing demands for resources

 Mandates that create the “plate is full”
syndrome

» Addressing societal issues: social,
emotional, health and safety



Our Human Resources

e
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9,112 Employees®

821 Central office and support staff,
operations, hus drivers, other

160 Food service workers

58 Librarians/media specialists
65 Principals

¥ 86 Assistant principals
110 Guidance counselors and psychologists

195 School office staff

528 Instructional assistants /*'

2,745
Teachers

*full-time equivalent positions



Teachers

« 72% hold at least a
Masters'’
equivalency

« 72% have 6+ years
of classroom

experience




Teacher Salary Standing
in Maryland

« 20" for beginning teachers
« 13 for Masters

Goal: Top quarter in the state

Preliminary MSDE 2006-07 data /



Challenges

Recruiting and retaining a high quality
workforce:
— Math and science
— Foreign language
— Special education

* Increasing meaningful involvement
of families and community



tal Assets

Our Cap




Among the County’s
Largest Property Owners

e 63 schools
e 7 administrative

buildings
* 5 million sq. ft. under i
rOOf 1”' . R a,

* 1,500 acres of property |




Modernizations: A Priority

« 26 buildings in whole or part are 30+
years old

* Top of the list at each level:

— Linganore HS
— West Frederick MS

— Lincoln ES /*



Challenge

Securing adequate resources to
address the need for new seats as
well as the need for renovations









Frederick Community
College

Dr. Carol Eaton
President




Workforce for the Future —
The Way Forward

Fort Detrick/NICBR Education Summit
November 15, 2006

Dr. Carol Eaton, President




The demographic information in
this presentation was
developed by
CSD People Architects

‘f\\‘ frederick Community College



Growth of the U.S.

U.S. unigue

— Only developed country that is growing
— 32% by 2050

Europe will lose 10% by mid-century

Eastern Europe lost 3.4 million people 2000 to
2005

Very low fertility in developed countries
Very high fertility in Africa and Middle East

lf\\‘ trederick Community College




Maryland and Frederick Co. Population
2005 - 2025

Maryland Increase * Frederick Increase

2005-2010 - 298,375 2005-2010 - 21,350
2010-2015 - 219,650 2010-2015 - 22,400
2015-2020 - 199,750 2015-2020 - 22,300
2020-2025 - 185,675 2020-2025 - 22,500

lf\\‘ frederick Community College



Maryland Growth - 2000 to 2005

140,710

120 000

90,770

#0000

1,073 710

Black Alone ‘Hsiparic White  Asian Two or More White Amer. Indian ' Pacific 1
Non Hispanic Islander

lf\\‘ frederick Community College




Frederick County Migration
1995 - 2000

In-migration Qut-migration

* Montgomery 11,165 + Montgomery 3,248
* Prince George 1,994 « Washington Co 3,118

 Carroll 1627 < Carroll Co 1,275
« Washington Co 1,402 « Jefferson, WV 1,044
« Howard Co 1,302 + Prince Georges 847

‘f\\‘ trederick Community College



Where Frederick Residents Work

* Frederick County 59%
 Montgomery County 22%
« Washington D.C. 3%
« Washington Co., MD 2%
« Carroll County 2%
e Fairfax Co., VA 2%
 Howard County 2%

l//\\‘ trederick Community College



Spellings Report —
Six Major Challenges

Need to expand access

Enhance affordability

Cut costs

Restructure existing financial aid programs
Raise the quality of teaching and learning
Increase accountability

lf\\‘ frederick Community College



Educational Attainment
Maryland and Frederick County 2005

Population 25 years and over  MD | Frederick
'Less than Sth grade - 43% | 33%

Ohto 12h grade, nodploma | 87% | 66%

'High school graduate (includes equivalency) | 26.7/% | 28.2%

Somecollege, nodegree | 196% | 204%
Assocdat'sdegree 63% | 18%
Bachelor's degree___ _______________________________________________________________________________ 19.3% 21.9%
G'r'éd'u'é"té“dr' prtjfessmnal degree 15.2% 11.8%

‘ 77—~ Frederick Community College




Job Training and Education

Frederick County residents’ jobs are urban and
suburban — Agrarian jobs greatly diminished

41% of jobs are outside the County

Residents compete In regional job market, not
Just local

Job training/education required to be tailored to
compete In this broader market

lf\\‘ trederick Community College



Frederick — Highest Number of
Job Openings 2012

Total 50,175
Cashiers 2,180
Retaill Salespersons 1,930
Walters 1,555
Janitors 1,525
General Managers 1,180

lf\\‘ trederick Community College



Frederick Highest Number of
Job Openings
Associate Degree 2012

Registered Nurses 595
Automotive Techs. 180
Fithess Trainers 135
Computer Support 135
Licensed Practical Nurses 115

lf\\‘ frederick Community College



Frederick Highest Number
of Job Openings
Bachelor’s Degree 2012

General Managers 790
Systems Managers 300
Financial Advisors 255
Software Engineers 215
Construction Mgr. 185

lf\\‘ frederick Community College



Teacher Education

Helping students learn to BE,
not just learn to know

l/f\\‘ frederick Community College



Recommendations

Develop incentives for business and industry
to parther with education

Double the number of engineering,
mathematics, computer, and science majors
In Frederick County by 2012

Focus on transferability of courses from
two-year to four-year programs

Consider a bioscience higher education center
In Frederick County

‘/r\\‘ trederick Community College
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Donna L. Vogel, M.D., Ph.D.

reprinted from S&T
A quarterly newsletter on research, teaching, management,
policy-making and leadership in Science and Technology
April 2002

BRYN MAWR COLLEGE
Public Affairs Office
Benham Gateway

101 North Merion Avenue
Bryn Mawr, PA 19010-2899




BRYN MAWR

ommentary

The Mentoring Mindset

By Donna L. Vogel! 71

Donna L. Vogsel 71

NE DAY LAST YEAR, | was meeting with a delegation
from a Foreign research agency. They had recently
achieved their goal of funding a target number of
postdodtoral fellowships, but were just beginning to
face ti*s; isshes of quality in research training. English

was not their first language, and one of them asked

mentet?” Needing to give a concise and instantly
comprehensible answer, | replied, “A mentor pro-
vides the trainee every opportunity to develop into an
independent scientist.”

In my first year at the helm of a new office dedi-
cated to fellows at the National Cancer Institute, [
have been devoting a lot of thought to those opportu-
nities: what the gaps are, how to raise awareness and
how to fill the needs.

Culture Change Needed
In conversations with postdocs as well as investiga-
tors, I am learning that there is a wide spectrum of
mentoring attitudes and styles. Many sponsors clear-
ly recognize and act upon their responsibility to grow
the next generation of scientists. Some, however, still
view trainees largely ag a source of labor. And yet
others believe that if postdocs are capable, they can
make it on their own without any coddling.

The unfortunate result of these latter views is that
many talented young people do not meet their full

potential - and their ability is lost to science and

society. To avoid this outcome, cultural change is
needed to make the mentoring mentality part of every
supervisor’s mindset. Virtually ail research supervi-
sors understand their obligation to impart facts and
technigues; our task is to help supervisors understand

it is also their obligation to teack and provide the tools
that trainees need to thrive in science careers.




Mentor-Traines Dyad
The primary focus of a mentor-trainee dyad is the proj-
ect itself. The mentor has the breadth of experience to
suggest a project and offer judginent as to the project’s
importance and feasibility. The trainee’s responsibility
is to carry out the work to her or his best ability, and
in accord with ethical and legal standards. With time,
the trainee gains ownership of the work, progressing
to independence, deally, the mentor-trainee relation-
ship grows into one of collegiality, not competition.
Beyond the project itself, 1 see the expectations
between trainees and mentors falling into four cate-
gories: visibility, communication, employability and
evaluation. Although they overlap to some degree, each
category can be framed as an area in which the men-
tor provides opportunities, constructive criticism and
encotragement; and the trainee has the responsibility
to seek out and take advantage of those opportunities.

Four Categories of Expectations
Visibility is frequently undervalued by both trainees
and mentors, and it is most easily accomplished step-
wise, beginning in lab meetings or retreats.
Progressing from these generally nonthreatening set-
tings and surrounded by familiar faces, the trainee
should begin to submit abstracts to regional and
national meetings and request oral presentation when
it suits the material. There is no substitute for an audi-
ence of one's peers, mentors and potential employers,
and professional society meetings are opportunities
not te be squandered. These venues also can open
doors to collaboration with colleagues who would
otherwise be unaware of the work being presented.
The mentor should be aware of opportunities
for the trainee to win awards and should support
applications from: or on behalf of students and fel-
lows, When a site visit is ;ﬁending from a funding
agency, for example, the trainee should be brought
into the process of preparation and participation,
when appropriate. As the project goes forward, the
trainee's growing role will vield increasing recogni-
tion, from being acknowledged in the mentor’s talk to
co-anthorship and, eventually, first authorship.

Communication takes many forms. Training in
oral presentation skills is recommended, and it can
start early with presentations to the trainee’s immedi-
ate group. The ability to create effective slides and
posters cannot be taken for granted any more than the
ability to give a talk, and visual communication
should also be addressed by the mentor-trainee dyad.
Writing for publication, teaching and reviewing man-
uscripts all provide practice in communication and in
acquiring the skills needed for an academic career.

In many careers, the trainee also needs to learn
how to apply for grants and the whole grant “culture”
beyond simply sending in an application. If the men-
tor lacks experience, a colleague who has had success
in funding should join in the mentoring process.

Employability covers some of the same territory as
visibility and communication, but with a specific focus
on the job market, When they come into their learning
settings, trainees are relatively naive about career
options and pathways. They need to find out what the
possibilities are, whether through their own advigers,
collaborators, student or fellow associations, and pro-
fessional societies. While an adviser can and should
provide introductions and networking opportunities,
the trainee must follow up. Gther tools for career
building include résumé writing, job searching and
interviewing, and supervision and management skills.

Fvaluation is essential for closing the loop. There
is little point to setting expectations without monitor-
ing how well the players are meeting them.
Unfortunately, “evaluation” has an image problem:
too many of us dread that annual performance review,
but the fact is that we cannot get awards, promotions
or ather types of recognition without documentation
of our accomplishments. In addition to regular formal
assessment, trainees need and deserve frequent and
open informal feedback. An insightfil mentor can
prevent problems and deal with those that do develop
before they reach the point of doing damage.

Finally, mentoring ability - and ultimately mentor-
ing success — should be part of the evaluation of the
adviser. This will require a broader view of how we meas-
ure “productivity,” but I believe we are moving in that
direction and research training will be the better for it.

Dorna L, Voge!, dirsclor of
the Felfowstip Office at the
National Cancer Institute,
works o enhance postdoc-
toral fraining experignces in
basic, ciinical and epidemi-
ological research at NCI.
The Felowship Office pro-
vides outreach to racruit
rew feilows, and supporis
current feliows with informa-
tior: services, researoh
resources, refereals, carssr
counsedng and grant
acvice,

A cheriziy major &t
Brir Mawr, Vogel earned
an M3 and PO in devel-
oprenial bidlogy at fis
Aitart Einglein Oollege
Medicmne, Bronx, NY 3

regearch an rHiity and
reproductive medicing at
the National in
Chited Health
Deveinpment
been active for many years
in women's heaith research
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ﬂ\ Facing Unique Challenges

Future Shortage of U.S. SC|ent|sts
and Engineers Will Limit Our
Technologlcal Future

* Local — Too few new science Ph.D.s holding U.S.

citizenship — required by USAMRMC for security
clearance and work in BSL 3-4 |laboratories.

* Global — The World is Flat (Thomas L. Friedman) —
Economic competition is global and U.S. deficits will
be “filled” by surpluses elsewhere in the world. The
U.S. will be part of fewer future global solutions.




Local Initiatives to Train the
*K Next Generation of Scientists

Focus On All Levels of Education

* Gains in the Education of Mathematics and Science
(GEMS) at WRAIR and USAMRIID (3 other sites in
MD, AL, MT)

* Science and Engineering Apprentice Program
(SEAP) at WRAIR and USAMRICD (National
Program)

* College Qualified Leaders (CQL - only WRAIR)

* Post-doctoral Fellowships at all USAMRMC
Laboratories




Funding the Critical Educational
& Programs

* GEMS has been supported by NIH
(Science Education Partnership Awards)
and now through the Army Educational
Outreach Program (AEOP) and the
USAMRMC.

* SEAP administration is funded through
the AEOP with management by the
USAMRMC (George Washington
University holds contract). Stipends are
paid by mentors!

* CQL is supported entirely by individual
laboratories utilizing their own RDTE
funds.




Impact of Educational Programs

* GEMS Is a program methodology to reach as
many of the youngest students as possible --
most enthusiastic, generally under-
represented in the sciences and attending the
most under-privileged schools (likely to
expand the science/engineering workforce).

SEAP iIs an excellence internship program —
a place for highly successful GEMS to go
(uncommon) but mostly local, highly talented
student participants. "Serves the served” not
the underserved and unlikely to expand the
pool of scientists and engineers — status quo
(many such programs nationwide).
Exceptions

CQL - College level program where many
GEMS and SEAP continue. Program is
especially beneficial to the laboratory
scientist.




'/ History of Programs

* SEAP is 26 years old (1980, Executive Director, Dr.
Marylin Krupsaw at GWU, Jett/Yourick direction at

WRAIR since 1991/92) — program evaluation has been
retrospective and incomplete.

* SEAP CQL is 13 years old; program evaluation began
with STARS/GEMS evaluations.

* STARS/GEMS is 12 years old (1995, developed by
Jett/Yourick, funded by NIH/NCRR in 2000) —
rudimentary evaluation from the earliest programs
(formative assessments, early surveys, inclusion of
hierarchical research staff to evaluate and participate).




Program Evaluation 101

* How can we make positive statements about our
programs”?

— Evaluation of student progression through programs over a period
of 10-12 years.

— Afttitudinal pre- and post-surveys to support the value of program
Process.

— Surveys for mentors, near-peer mentors, participants in GEMS,
SEAP and SEAP CQL (not every year and not always every
participant).

— Formative and summative utilization of pre- and post-surveys —
guide use of modules and lectures (formats for learning) during
the summer and across years, evaluate near-peer mentors, inform
as to value of teacher inclusion in the GEMS laboratory and
educate us as to where students have learned specific skills.




Feedback Before and After
GEMS Internships (149 Students)

Always

Most of the Time

Often

Sometimes

Rarely

“Science is “Science makes “1t 1s fun when
difficult.” me nervous.” I do the

experiment.”




Prog. Eval. 101 cont.
d  Instruments of Evaluation =~

Attitudinal Pre- and post-surveys for participants were developed and utilized in 2000

and continue to be used and redeveloped by clinicalfresearch psychologists and scientific
staff.

Exit interviews with near-peer mentors (about their experience and rating of continuing
GEMS participants), SEAP participants and GEMS.

“Brag” letter — 600-1000 letters sent to parents to determine program impact, change in
children’s attitudes toward all learning and current educational status of participants.

For 2005, age/gender matching of program participants with those students invited to
participate but unable to do so due to schedule conflicts {(must include all reasons — jobs,
vacations and other educational opportunities) — best method of determining program
impact. Should not ordinarily be done historically. Requires novel survey development.

Education Partnership Agreements (or equivalent) with impacted educational system
and human use protocol (IRB, HSRRB, HURC) allow for use of GPA, course selection,
standardized test scores etc. (under human subjects protections with de-identified/coded
or anonymous data) to be compared for participating and nonparticipating age- and
gender-matched students.

Program Comparison — SEPA Directors’ Meetings and site visits by other SEPA
programs (program officials from University of Wisconsin, Arizona and others), visits to
program sites (ARL, Salesh-Kootenai College, MT), exchange of site visits with directors
of Step-Up (University of Ulster, Northern Ireland, visits with schools).

Content-based pre- and post-surveys for participants when specific, finite material can
be learned. Can be based on standardized testing but very difficult to do. Material World
Modules used this approach at Garrett College and their program processes, mvestlgaturs
and instruments were approved under WRAIR's educational human use protocol. -




Self-confidence: /can make a meaningful
contribution through my abilities and efforts
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7 Why evaluate?

Provides more than anecdotal evidence or example. No assumption
of value but rather evaluation provides evidence of change.

Program improvement and advancement — formative and summative
utilization

Have an answer for NIH, DoD/Army, parents, schools, other program
directors when they ask "Does it really make a difference?”, “Will it
benefit our students or serve our needs?”, “Is it a valuable use of In-
school time™?”.

Evidence for current and future funding — NSF, NAS, NIH, DoD/Army,
non-profit organizations (Gates Foundation, HHMI), business/industry
(specific skills needed). Percentage of funds on many grants must
be used for program evaluation. Pilot data is critical to Increase
probability of funding.

Expansion to new sites, locales — rural vs. suburban vs. urban
(VWWhere has it worked? Where will it work?)

It is not scrutiny but rather opportunity to reveal the value of a
program.

Must not lose important data — implement as soon as possible.




Evidence for Funding!

* Providing input for Academic Competitiveness Council (President
Bush through his January 2006 State of the Union Address and his
Academic Competitiveness Initiative)

* DoD and NIH requests for program evaluation data (Starbase and
GEMS responding for DoD and all mature SEPA programs and
others responding with data/complete program information for NIH)

* Most dire consequence -- Without proof of educational efficacy
through rigorous program evaluations (Randomized Clinical Trials;
Accountability or testing being one of the pillars of No Child Left
Behind), funding for DoD and NIH educational programs may be
reallocated to Department of Education through Office of
Management ana Budget actions.




Academic Competitiveness Council
Hierarchy of Study Designs — Rigorous Evaluation

GraE hic Summau:
Hierarchy of Study Designs For Evaluating the Effectiveness of a STEM Educational Intervention

Gemerally the strongesr shudy design foe evaliating an
frfervension 5 gffectiveness. Lhmignety, it enabler ane o
determne o a kigh degvee of confidesice wherler the
fnfervension itself, as spposed fo sther facters, cawses the
obsarved oufcoames.

N

My

A zecond.best alfernarva when @ randomized corrolled mial iz
nof feasible. The avidence suggests that ifthe infervention and

Well-matched COmPTTeN graups are vary closely matched in Fey charscieristics
ComparisonsGroup Study*™ | feg, pré-infevanion sducetions] achievament, deimographicz),
tha study fn mamy cases yWelds e correc? overall conchiston abour
wherher the itarvention I gfechhe, Deffeciive, o harmgful
Hdum-ér; its eftimiate tn_-f.l‘bt Eizg qfﬂw frtgrven tion s qﬂ‘n‘! iz aﬂgn'
iraecwrate, pessibly rasudiing in mizleading conchinons abant e
inrervannion s pelicy or practieal signifeanes.

Well-designed
Randomized Controlled Trial

Other designs, such as Pre-Post Study, and Comparison.
Group Study™® without careful matching

Can be uzefil in generating npotheres abonf wha! works that
martt confirmmanon ie more pigerans snudies, bur should nor be
reliad uper to iform policy decisions, as they aften prodiice
arvpneons conclisions abont an frraveniion 5 effectivenass.
This iz iraea even when statistical fackidgues (2uch as regrezsion
adiusament) are wred fo correct for faciors aifvee tan the
Intervenilon fhar may affiecrt the study parficiparts * sufeomes.

® A randomized conrolled inal 15 sometimmes called an “experimental” study.
** A comparison-gronp siudy is sometimes called a “quasi-expermuental” shudy,
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Questions and Acknowledgements

* Dr. Robin Haller, private clinical psychologist

* Dr. Laurie Ryan, clinical psychologist, formerly of the Defense and Veterans
Brain Injury Center and now with the National Institute on Aging.

* Dr. Margery Anderson, former GEMS Program Administrator for Science
Education {Catherine Anderson, statistical support) and now Director,
International Science Olympiad, Center for Excellence in Science Education.

* Mrs. Jill Morton, M.5. Eng., current GEMS Program Coordinator.

* Tarik Williams, Funmi Obiri, Steve Fox, Miriam Cabezas, Dr. Michael Koenig,
Jordan Tenenbaum, Dr. Chanaka Mendis, Dr. Rina Das, Dr. Rasha
Hammamieh, Dr. Jeffrey Schupp, Dr. Sachin Mani, Dr. Timothy Bentley,
Stacey Ann Miller, and many other important mentors and near-peer
mentors... ..

* Mr. George Tilton, J.D. and Dr. Jeffrey Yourick
* Many, many D.C. City-wide Science Fair judges
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Frederick County
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Dr. R. Daniel
Cunningham

Deputy Superintendent




The Importance of Partnering

+

With Schools

R. Daniel Cunningham, Jr., Ed.D.
Deputy Superintendent, FCPS

“Across the nation, from the smallest towns to the
largest cities, the quality of virtually every
community is defined by its public schools.”

The Council for Corporate Partnerships




FCPS Goals

Equip all students with the knowledge and
skills to achieve their full potential

Provide a safe, inviting learning climate
Attract and retain highly qualified, effective
employees

Engage all community sectors in
education

Advocate for adequate resources

and manage them accountably




Why Community
Involvement?

+

m  When schools and communities work together, both are
strengthened in synergistic ways and make gains that outpace what
either entity could accomplish on its own:

— Families access community resources more easily;

— Businesses connect education programs with the realities of the
workplace;

Seniors contribute wisdom and gain a greater sense of purpose; and
ultimately,

Students serve and learn beyond their school environment.

The best partnerships are mutually beneficial and structured to
connect individuals, not just institutions or groups. This connection

enables the power of community partnerships to be unleashed.
Harvard Family Research




Why Community
Involvement?

m It has been estimated that 40-50 percent of
what a child learns occurs in school and the

remaining 50-60 percent comes from the
family and community.

m "Without close articulation of and
involvement with the family and larger
community, schools will ultimately fail”
(Partnership for Learning 12996, p. 14).




Are there Partnerships?
How many and what?

m Currently, there are 150 formal business
partnerships!

m These range from:
— Internships
— Sponsorships
— Equipment Dispersal
— Academic Incentives
— Others




Work Based Experiences

_~_

m Cooperative work-study
— Approximately 500

m Internships
— Approximately 300

m Service Learning
— Approximately 700




Work Based Experiences
Who Are the Students?

m More male than female
m Majority 12" Grade students

m Predominately in Human Services job
fields

m All high schools represented
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What Do Our Work Based
Partners Say?

_~_

98.9% of students met or exceeded minimum entry
requirements at beginning of experience.

98.8% of students met or exceeded minimum
workplace readiness skills.

99.1% of students met or exceeded minimum skills
for success at time of employment.

99.2% of students learned new job skills with

average or less than average instruction.
El
I

Compiled by MSDE




Important Ingredients

Improve student motivation

Provide future direction for students

Improve academic achievement
m Ability to resolve problems
s Communication and assignment of roles

m Quality of service




Guidelines for
Partnership Development
m Clearly defined and mutually developed goals
m Be collaborative and benefit for both parties

Aligned with mission and goals of school system

Be embedded into the school program

Plan for sustainability

|
|
m Have a management plan that defines roles
|
|

Have a plan of evaluation

— Short and long-term




Fualuation
_~_

* For a social sector organization,
performance must be assessed relative to
mission, not financial returns. In the

social sectors the critical questions 1s:

» “How effectively do we deliver on our
mission and make a distinctive impact,
relative to our resources?”




_~_

It doesn’t really matter whether you can quantify your
results. What matters is that you rigorously assemble
evidence—quantitative or qualitative—to track your
progress.

If the evidence 1s primarily qualitative, think like a trial
lawyer assembling the combined body of evidence.

If the evidence 1s primarily quantitative, then think of
yourself as a laboratory scientist assembling and
assessing the data.




“All organizations are aligned to get the

results they get.”
m Arthur W. Jones




What will make the difference
to meet today’s challenges ?

m Our attitude
m Our commitment

m Our willingness to think and do things
differently.




Contact Information

+

m James Ferrant

James.Ferrant@fcps.org
m Phone: 301-644-5121

m Dan Cunningham

— Dan.Cunningham(@/fcps.org
— Phone: 301-696-6800
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Questions or
Comments

“Tailor schools to meet the needs of the school,
the community and the business.”

Source. Council for Corporate and School Partnerships




Office of the
Secretary of Defense

Keith Thompson




DoD STEM Education Strate

Maryland Business Roundtable for Education

DoD POC: Keith Thompson, (703) 588-1390, keith.thompson@osd.mil
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« Why DOD is involved in STEM
education

e DoD assets
 Coalition model
* Maryland pilot project

* Potential partnerships in
Maryland



Problem Overview

What we care about, and why...

Assure High Quality Science, Technology,
Engineering and Mathematics Workforce.

Science and Technology provides
a vital force multiplying effect &
US “battlefield” advantage

Sustaining U.S. Leadership in S&T requires
 World Class Technical Talent
« State-of-the-Art Infrastructure
» A Dynamic Innovation System



) DoD S&E Challenges

* Attrition in DoD labs
* Unfilled needs in critical technologies

* Thinning supply of clearable students acquiring
defense-related skills

* Increased competition for the best and brightest

Projected U.S. demand for:
Scientists will be up 17% and
Engineers will be up by 22% by 2014

(November 2005 BLS Monthly Labor Review.)
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12 major studies (1999-2006) have pointed up
key U.S. vulnerabilities in science, technology,
engineering, and mathematics (STEM)

Under-performance of K-12 education
Stimulating interest in STEM disciplines/careers
Attrition in post-secondary STEM education
Graying of the workforce




Doctoral S&E Degrees

by World Region
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L¥) e
f-'a,cg:‘? . .
e ec® 25,000  US Citizens andh\Perm Resident T 75%
n
§ 20,000 + + 70%
=]
(<P}
2 USA A
2 15,000 + . Adjusted —-— ~ 6%
é - e e o — s\
=
< 10,000 + 1 60%
N —
Europe
5,000 + 1 550,
Asia
0o +—+—+—+—+—++—+—+—++++ L 50%
PN NSNS L LA L RN P LENPS SD
DT A A AT AT DT AT AT AT AT AT AN A AN D
Council of Graduate SchoolS | e JSA = Europe — Asia % US Citizens www.cgsnet.org

Source: NSF Science and Engineering Indicators
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20 Technology Areas

Agricultural Science =X
Biology & BioChem
Chemistry =X

Clinical Medicine
Computer Science*
Ecology & Enviroment
Engineering =X
Geoscience
Immunology*
Materials Science =X
Math

Microbiology
Molecular Bio & Genetics*
Multidisciplinary*
Neuroscience*
Pharmacology =X
Physics =X

Plant & Animal Science
Psych & Psychiatry*
Space Science

(*Led by US in 2005)

X US is third in 3 way race

Scientific Fields Led - Measured by
Publications in World's Leading Journals
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From: R. Duane Shelton, Data Source: Thomson Scientific,

National Science Indicators, I1SI 2006, Copyright retained
US= United States, EU25= European Union, AP= Asia Pacific
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What DoD Brings to the Table

« Cutting edge tools, facilities and experts
 Distributed state-of-the-art research assets

* A large pool of committed volunteers
 Significant industry and university partnerships

« Far-reaching Congressional authorization in
education and workforce development

* Many ongoing local and national programs
« High level of commitment including resources



Ft. Richardson, AK

DoD Labs & STARBASE
(Core STEM Stakeholders)
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Strategy

Recognize: Going it alone will continue to achieve marginal gains

Engage — Collaboratively and Comprehensively

* Perspective -- Address the Pipeline
« |dentify effective activities at all levels, K-graduate

« Pathways — Connect Learning to Life & STEM Careers
 Link in-school and lab-based opportunities
« Engage students as they progress through the continuum

* Partnerships -- Build Coalitions

 Industry, State & Local Education Authorities, Educators,
Academia, and other Government Agencies

« Defy the Not-Invented-Here mentality

10



Coalition Model

Activity Activity
Characteristics Outcomes
Inquiry-Design Fed Other More effective
Methodology pielt ez Agencies| |Partners| Teachers
Linked to Life |mpr0ved Math
Demonstrated Effect and Science
Vi Achievement
Teacher Training Core ACtIVIty
Literate
Mapped to Non-Scientists
Standards K12 Higher
- More STEM
Adoptable/ System Students| |Teachers Education| Degrees
Adaptable
_ More S&Es
Cooperative/

Collaborative More DoD S&Es
11
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* |nternal
— Align assets around a coordinated strategy
— ldentify and Use effective approaches

« External
— Create momentum around a single, specific effort

— Foster a national culture of collaboration in STEM
education

— Recognize, Adopt and Repeat:
No organization can build capacity on the scale that is
required on its own — We Must Work Together

..... Work Together On What?

12



L One Specific Effort

This effort meets all the criteria:

Materials World Modules

 Interdisciplinary approach to Inquiry-Based Learning

— Inquiry-based approach simulates the methodology used by
DOD and Industry to develop technologically advanced products

« Curriculum enhancement developed and refined over 10
years by internationally recognized researcher

« Enables real-world application of textbook concepts
 Mapped to MD Standards (and others)
* Field-tested, evidence-based

 Lots of opportunity for collaboration
 MWM offers far more than just MWM — it's a rally point

13



&% ] DoD Approach to MWM Scale-Up

* Invest ~ $15 million over (3-5) years to establish
a sustainable program

* Leverage community college network to
disseminate program and train teachers

 Demonstrate that collaboration at scale
can occur through regional consortia

« Measure program effectiveness through rigorous
evaluation

14



& B Rationale For Maryland Pilot

High concentration of research labs including
DoD, NASA,NIH, NIST

Progressive force in STEM education
Diverse economy and student population

Many science and technology-based
employment opportunities

If we can’t do it in Maryland...

15
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* Develop an implementation model that can be
replicated

* Develop lessons learned that can applied
around the country

* Produce outcomes that capture national
attention

16



Partnership Opportunities

* Leadership

— take the lead near your facility

 People

— Scientists and engineers

— Support for classroom teachers

— Support for after-school efforts

— Coordination requires a Coordinator
 Resources

— Funding

— Facilities

Joining the effort will bring other opportunities into view

17



£ Results of 2006 Summer Institute

Impressive Gain (62%) over Control in

Science
Knowledge

Treatment and Comparison
Group Gains in
Science Knowledge

W% 4%,

30% i

Simple Percent Gain

Caornpans on Treatmert

Base: Pre-test Scores
* statistically significant fy< 001)




More results

High Attitudinal shift

Average P ostdnstitute

Survey Gain

Students’ Overall Perceived
Gains in Attitudes & Science Skills

13.89

th
ch
&

Companson Treatment

Base: Prednstinute EI.II"I.I"'E"jlr Scores
* statistically significant (p<07)

20



Materials World Modules

Northwestern University Materials Weorld Modules (MW M)

» Secondary School Curriculum
= Pedagogy integrates Inquiry and“Design

Inguiry cycle <= Desio/)e)éls

e Students complete a series of

hands-on, inquiry-based *'Identify question.
activities 1n each module

® Identify problem.
® Propose explanation. ® Propose design.
e Each module culminates in ® Create and perform  * ® Build and test

design challenges experiment prototype
® Based on results, ® Based on results,

refine redesign
explanation product.

e Students simulate the work of
scientists (through activities that
foster inquiry) and engineers

(through activities that Goal: Working explanation  Goal: Functional product

emphasize design) v *

Science <P Engineering
21




Walter Reed Army
Institute of Research

Dr. Marti Jett
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USAMRMC Programs offering
Scientific Training Opportunities

Marti Jett, Ph.D Debra Yourick, Ph.D

Chief, Dept Molecular Pathology Assoc. Dir, Res, Marketing & Policy

Walter Reed Army Institute of Research




Programs

* Gains In the Education of Math and Science

(GEMS). 8-12% grade students. Provides
opportunities for lab sciences to any
iInterested student. Established in 1994

* Science and Engineering Apprentice
Program (SEAP). 11-12t grades for well-
gualified students. Established 1980

* College Qualified Leaders (CQL). Provides
trained laboratory workers for DoD labs and
offers them additional work experience,
scholarship and educational opportunities @\




Science and Engineering
N Apprentice Program (SE_&E)_ _

Initiated in 1980 by Dr. Lin Krupsaw (Electrical Engineer)
She persuaded DoD to accept summer high school interns

* Eight week summer internship allowed advanced high school
students to work with experienced DoD scientists in the
laboratory

* Work as part of the DoD research team, applying efforts to
ongoing research projects as an apprentice not just a teenager

* At end of summer, students are required to prepare 10 page
final research report and present findings in a seminar format

* Students often contribute to research and become co-authors
on scientific manuscripts




q\ SEAP - Benefits

B m————

* Encourage students to pursue science and engineering careers

* Provide students with opportunities in and exposure to scientific
and engineering practice and personnel not available in their
school environment

* Develop a student/citizen appreciation for the process and rigor
of scientific research with a view towards potential govt service

* Prepare these students to serve as positive role models for their
peers by encouraging other high school students to take more
science and math courses |




.{ SEAP Outcomes and Successes

* Qutcomes —

* Students apply their skills to science fair projects and win
scholarships that will enable them to pursue science careers.

* |ntel Science Talent Search. Yearly, we have 1-2 semifinalists
among 300 students selected from >10,000 nationwide

* 2005 had a finalist (one of 40 students nationwide). Called the
“Junior Nobel Prize”.

H#'_Eﬂ:“

Sherri Geng was Mentored by
Dr. Lucille Lumley at WRAIR.

The task was to establish algorithms to
identify infrequent seizures from continual
EEG monitoring of rats exposed to chem
agents. Sherri taught herself Math-
ematical modeling/algorithm develop-
ment using Mat Lab and produced a __
successful automated program




{ Recognizing the need for GEMS

SEAP focused on the students who were
mature and somewhat experienced

* We observed that the 7-9th grade students were the
ones eager to talk about science projects and showed
incredible enthusiasm and awe about exploration

* |f students were not pushing themselves to take high-
level math by 7-8t grades, their opportunities for a
career in STEM would be diminished.

* They needed opportunities and examples of scientific
career possibilities.




Gains in the Education of
\ Mathematics and Science (GEMS)

GEMS Program Philosophy

* The GEMS program aims to identify science-
enthusiastic youth, especially those who lack
scientific opportunities to excel.

* The goal is to find them early enough to
positively mold their fate and brighten their
future with lifelong learning

* GEMS has been the spark to launch
youngsters into scientific careers, and also
has created a citizenry with positive attitude to
science.




Key elements of GEMS programs
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* Near-peer mentors (college students) lead young Jr/HS students as
they carry out exciting experiments (in small groups, 4-6). They
personify values in learning, talk about the need to take high level math
and other courses. Learning Is fun, relaxed and without criticism.

* Near-peer mentors are selected for their diverse backgrounds and
strong ability to interact and teach. GEMS participants have become
near-peer mentors themselves and are able to understand the younger
students’ experiences

* Successful GEMS students return year after year as they move from
middle school to high school, and perform progressively more diffic iy
experiments and grasp more complex concepts (GEMS-1, -2, -3) &a




GEMS 1-3

e

* Three GEMS Levels for varying levels of previous science
experience. Each builds on the previous years work

— GEMS 1: A one intensive week carrying out simple biology, chemistry and
physics experiments to increase interest in science and overall learning.
The object is to cast a broad net and demonstrate that carrying out lab
experiments is fun and rewarding. All are invited-stipend is $50-100

— GEMS 2: One to two week programs with more complex work, building on
the techniques learned during GEMS 1. Work may include examination of
heural toxicity, dissection of mosquito salivary glands, chromatography, etc

— GEMS 3: A four week experience using complex state-of-the-art scientific
tools and techniques, such as gene cloning. Students are required to
complete a 5-page research report and poster to document their results

— THOROUGHLY LEARN COMMON LAB TECHNIQUES, DECORUM, E .,_‘Pi {
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Benefits include new skills, self-confidence




- GEMS 2 Module: Neurotoxicity and Breast

Lo

Cancer Proliferation Studies in Culture




Rasha Hammamieh, Margery Anderson, Katharine Carr,
Christine N. Tran, Debra L. Yourick, and Marti Jett (2003).

Students Investigating the Antiproliferative Effects of Synthesized Drugs on Mouse
Mammary Tumor Cells. Cell Biol Education 4:221-235

Thank you so much for sending me the good news about the publication of our
article. | am so happy and proud to see it in print!

| hope that all goes well with you this year, especially with the GEMS and SEAP
programs. As for me, I'min the second, very hectic week of classes. So, I've

been busy getting to all 6 of my classes (most of them chemical engineering courses)
and keeping up with my extracurriculars. I'd just like to let you know that the summer
working with the GEMS students has really motivated me to keep up with that sort of
work. This year, I'll be in charge of organizing high school outreach events for
the Ithaca youth to get them more involved in science and engineering fields.

I'll definitely be keeping GEMS in mind when thinking up creative ways to accomplish
this goal!

If you have time to, please let me know how you're doing. I'll always love to hear from
you. For now, | wish you all the best at WRAIR.

Regards, Christine




Where did you learn to do the following?

Pipetting

i &N

Growing Cells

Lab Safety
1
=Neither [ |




Data Collection and Lab

Chemistry Nuges

1=Neither [_]
2=School
3=WRAIR [_]

4=5chool [
and WRAIR

Mathematics in Science

Experimental Ideas

Engineering




= GEMS 3 Module:
? High-throughput Gene Cloning




Outcomes and Successes

One Example of Success — Marquita
— Awarded an internship at WRAIR as a rising 8th grade, continued 6 years

— Her school had only 24% of students achieve proficiency in Math & English

— She said, “Near Peer Mentors were key to her keeping focused”

— Made Dean’s list yearly at Spellman College, Math Major, Biochem Minor
— Now a first year medical student at U. Pittsburgh

Yrs 1-2

Yr #3

Yr #4

Yr #5

Yr #6

Guided by

Undergrads. and Graduates

Guided by

Undergrads. and Graduates

Guided by
Grads

GEMS1 GEMS2 GEM:

8th-12th | 10th-12th | 11th-12th 11-12th 12th Undergrad| Graduate
1 week |2 week 4 week 8 week [Mentor- |Research | Mission
program |program |program |program |ship assistant | research
Introduc- |5 day Experi- Appren- |Advanced |Indepen-

tion to investi- mental tice and |project dent In-

skills gation design leader vestigation

Guided by
Scientist




@5\ Doing the Experiments

At GEMS | Enjoyed e

Working on labs with other students

Rarely/ Often Most of the
Sometimes Time Always

Listening to Lectures

Rarely/
Sometimes Time! Alvways

Humber of Students
1 T H

Rarelys Often Most of the
Sometimes Time! Aways

Learning about what classes to take in school

P

Humber of Students
-]

Rarely/
Sometimes Time! Alvways



My College Leader (nhear-peer mentors) N-129

mfélly enjoyed teaching science

Expected me to do my best at all times

&
1

Rarely/ Often Most of the
Sometimes Time! Avays

Gave me extra help when | did not understand

Rarely/ Often Most of the
Sometimes Time! Aways

Humber of Students

Rarely/ Often Most of the
Sometimes Time! Aways

Encouraged me to think about a career in science

e

Number of Students

Rarely/ Most of the
Sometimes



My College Leader (hear-peer mentors) N-129

ﬁi Were role models Made science exciting

HNumber of students
-]

Rarely/ Often Most of the Rarely/ Often Most of the
Sometimes Time! Alvways Sometimes Time! Alvays

Respected my opinions and ideas

Humber of Students
-]

Rarely/ Often Most of the
Sometimes Time! Aways




7y Near-peer mentors say:

“The biggest positive to me was exposing the kids to what was going on in the labs

upstairs...It was great to expose the kids to some of those, you know, truly innovative stuff
that's going on at WRAIR.”

“...they (mentors) trusted me to get things done and to get them done in a timely manner.”

“| guess it even exceeded {my expectations}, working in an actual lab where real research
was actually going on. | guess it just kind of almost blew my mind. | was just amazed.”

“It made me more assertive in situations and ...more a leader and it definitely boosted my
confidence.”

“...gave me an appreciation for a variety of different people. | was surprised at how people
could, you know, different backgrounds and even of different countries and speak different
languages could just come together and work so well with each other, and actually make
progress on projects and research.”

“...Just the people | work with, the whole positive attitude, the positive environment, just
makes you want to do work and just putting all your effort into it.”




g Comment from a Near-Peer Mentor, 2006

"Rewarding in the sense that | finally found myself working
at a place that made a difference.”




Q\ GEMS is readily disseminated

* Fach additional site introduces new excitement, clever
experimental studies and scientists eager to participate

— USAMRIID (Summer 2006) Dr. Beth Leffel

— George VWashington University (3 years)

— ARL-Adelphi and APG-Aberdeen Proving Ground (2 years)
— Redstone Arsenal (Huntsville, AL)

— Salish Kootenal College on Flathead Indian Reservation

* Sites are diverse and include Universities, research
labs, public schools




g Funding these Educational Programs

* GEMS has been supported by NIH as an
iInnovative experiment in teaching science
and is a race / gender equity program.
Science Education Partnership Award

Grant no. SR25RR018619-03 (6 years)

* SEAP administration is funded by the Army
at George Washington University, but
stipends are provided by individual labs



College Qualified Leaders (CQL) —
- Goals and Objectives__________._ _

* Afford professional scientists the opportunity to
have fully trained students return to their
laboratory during their college years

* Give mentors the opportunity to share their
passion for science with talented undergraduates

* Give college students, both graduate and
undergraduate, the opportunity to continue their
research and training in a single laboratory

* Educate undergraduates and graduates about
the research process by performing actual
research

* Students have the opportunity to work in the
same laboratory throughout the year, not just
for a few weeks in summer




CQL - Benefits

* Prepare a new generation of scientists and
mentors

* Provide a learning community for the developing
professional in DoD laboratories

* Many students are included on full publications
and make presentations at national scientific
meetings

* Used by several USAMRMC laboratories and is
expanding

* Transition to contract or fellowship status with
attainment of Ph.D. (or M.D.) is possible

* CQLs have also been made civilian employees
depending upon availability of slots and long-
term funding




Program growth

* GEMS and CQL near peer mentors:
Infinitely expandable

* SEAP and CQL.: Unigue to research
laboratory settings and highly dependent on
funding of research programs.
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ACE Mentoring Program

ﬂcn@: A Way Forward. ..

career directions for students in architecture, construction and engineering

7 Frederick Chapter
Presented by:

G

R Carrie Arnold-Gutierrez



%E Why and How ?

Mentor Program

career directions for students in architecture, construction and engineering

Why are students not pursuing degrees in A-C-E?

4 Lack of knowledge f “

v Lack of encouragement

v Afraid to fail

ACE National
¥ Birth of ACE

 Mission of ACE — “mentor,” inspire and motivate
7 86 cities, expected to grow to 150
7 20,500 students introduced to A-C-E careers

¥ Provides affiliates infrastructure, guidelines, mentors, and materials



Who, Where, and When?

career directions for students in architecture, construction and engineering

ACE Frederick Chapter

v Launched 1in 2005
v Students from all 9 Frederick County high schools

¥V 15+ mentors from Bechtel and 5 or more guest
speakers/presenters

v 36 students completed the program last year
¥V Currently have 47 this year
¥ Meet at Bechtel, 15 times throughout the year



wce

Mentor Program

career directions for students in architecture, construction and engineering

Program Consists of:

¥ Introduction to technical side of “building industry”
* Engincering 1
» Architecture -
» Construction 1

v Hands-on exercises and activities

¥ Team projects — Plan, design, estimate,
schedule and model
* Role play in project positions
 Presentation, scll their project




CC Benefits

Mentor Program

career directions for students in architecture, construction and engineering

v Student: ¥V Business:
— Career guidance — Give back to the community
— Business connections — Networking in community and
— Challenges with businesses on a national
— Encouragement level

— Begin recruitment of future
workforce

— Role models

— Internship opportunitics _
— Connection to local schools,

~ Beholarship colleges, and unmiversities

opportunities



CC Big Picture Benefits

Mentor Program

career directions for students in architecture, construction and engineering

v Improve talent supply to meet the future demand

v Work together to share the responsibility to meet the future

‘..—u_-c

i l E
» Schools, colleges, and universities A

. g Bl
 Businesses A el
» Students
e Parents



ﬂCE Conclusion

Mentor Program

career directions for students in architecture, construction and engineering

v Brochure

7 Web Site — www.acementor.org
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Fort Detrick and National Interagency Confederation for Biological Research (NICBR)
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Outreach & Werner
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Barbara Birnman




Werner H. Kirsten Student
Intern Program (SIP)
[ and
NCI-Frederick Elementary

Outreach Program (EOP)

National Cancer Institute - Frederick



SIP Information

Opportunity for high school seniors to intern in
research (e.g., laboratory) or scientific support
(e.g., scientific library, web development,
graphic arts, and publications) in a biomedical
research environment.

Is a well respected internship by colleges and
universities.

Allows students the possibility to return for
summer employment during their college years.



[ SIP Partnerships ]

= Maryland
o Frederick County Public Schools (FCPS)
o Washington County Public Schools (WCPS)
o Saint John's at Prospect Hall (SJPH)
= West Virginia
o Jefferson County Public School (JCPS)
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SIP Students from 1990-2007

70

60

50
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30

20

—— Frederick County
Public Schools

—— Washington County
Public Schools

St. John's Prospect
Hall




NCI-Frederick
Elementary Outreach Program (EOP)

The Elementary Outreach Program provides the
opportunity for elementary school students to
receive supplemental science training through
hands-on experiences.

Students use equipment and supplies they would
not normally have the opportunity to use.

NCI-Frederick has a formal partnership with the
Frederick County Public School System (FCPS).

NCI-Frederick invites all Fort Detrick partners to
participate.



NCI-Frederick EOP Facts

During the 8 year history of this program:

More than 13,000 elementary grade children in
FCPS have participated.

Over 350 NCI-Frederick employees have
volunteered over 8,000 hours.

All FCPS elementary schools have had the EOP
come to their school with exception of the two
newest schools.

Many volunteers have taken the lessons to
schools in other counties and states.



EOP Lessons

18t Grade — Solids

2"d Grade — Interaction of Objects
3" Grade — Algae Study

4" Grade — Bacteria

5th Grade — Food Chemistry

All of the lessons correspond with
FCPS essential curriculum.




For Additional Information

Student Intern Program:
web.ncifcrf.gov/careers/student_programs/internships/sip.asp
o Barbara Birnman, Program Administrator

Elementary Outreach Program:
web.ncifcrf.gov/campus/outreach/eop/
o Julie Hartman, Education Program Specialist
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B Student/Outreach
Programs offered by
USDA

Diana Sherman
Diana.sherman@ars.usda.gov
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"
Programs Available

m Student Temporary Employment Program
(STEP)

m Student Career Experience Program (SCEP)

m Teachers Research Fellowship Program
(TRFP)

m Workforce Recruitment Program (WRP) for
College Students with Disabilities

m 1890 National Scholars Program

m Hispanic Serving Institutions National
Program



" S
Student Temporary

Employment Program (STEP)

This is a temporary employment program.
There are no benefits, no assurance of
continued employment, and no conversion
to permanent. There is no income criteria
to qualify.

Criteria:
= Must be a U.S. citizen.

m Must be enrolled as a full or part time student.
= Must be 16 years old or older.



" J
Student Career Experience Program
(SCEP)

Formerly known as the "Co-Op" program. Students
receive all benefits of permanent civil service
employment and their education must be related to the
position's requirements. Their work schedule may be
part-time, full-time or intermittent. Students may be
converted to permanent position upon graduation.

Criteria:

m Students must be enrolled in a degree or certificate
program.

m U.S. citizenship is required.
= Must be 16 years old or older.



" J
Teachers Research Fellowship

Program (TRFP)

The prime objective is to acquaint the teachers
with modern Agricultural Research Service
research in a hands-on laboratory setting, thus
enabling them to better communicate career
opportunities to their students. This is a
temporary employment program.

Criteria:

= Must be an elementary, junior, or senior high school
biological/physical science/mathematics teacher.

§ ]Ic\/lust currently be teaching and continue to teach in the
all.

= Must be a U.S. citizen (or national).



" J
Workforce Recruitment Program (WRP)
for College Students with Disabilities

Program provides a systematic evaluation of college
students with disabilities for summer or permanent
employment. Applications are collected by a team of
Interviewers visiting college campuses nationwide.
Referrals are sent to locations that express an interest
In considering these students. This can be a
temporary or permanent employment program.

Criteria:
m Must be a college student with a disability.

= Must be college students in disciplines as
administration, business, computer science,
clerical, engineering, public affairs, and science.



"
1890 National Scholars Program

Each year, USDA provides 34 full 4-year scholarships
to students attending any of the 17 historically Black
1890 Institutions. This is a student employment
program with non-competitive conversion eligibility.

Criteria:

m Open to students completing their senior year of high
school, scoring a minimum of 1000 on the SAT, or a
score of 21 or higher on the ACT.

m Must maintain a 3.0 GPA or better.

s Must major in agricultural related fields, food or natural
sciences, or other allied disciplines.

m Must submit application to 1890 USDA liaison by January
15 of each year.

m Must be a U.S. citizen.



" J
Hispanic Serving Institutions
National Program

m Agricultural Ambassadors Program
m HACU National Internship Program
m Public Service Leaders Scholors

m USDA-HSI Fellowship Program

www.HSI.USDA.gov



« B
For More Information

m \Workforce Recruitment Program (WRP) for

College Students with Disabilities
http://www.usda.gov/da/employ/WRP.htm

m 1890 National Scholars Program
http://1890scholars.program.usda.gov/

m Hispanic Serving Institutions National
Program hitp://www.hsi.usda.gov/

Diana Sherman

Diana.sherman@ars.usda.qov
301-619-2878
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This report was reviewed in draft form by individuals chosen for
their technical expertise, in accordance with procedures
approved by the National Academies’s Report Review
Committee. For a list of those reviewers, refer to the full report.




EXECUTIVE SUMMARY

of its economy, which forms the foundation of our

high quality of life, our national security, and our
hope that our children and grandchildren will inherit
ever-greater opportunities. That vitality is derived in large
part from the productivity of well-trained people and the
steady stream of scientific and technical innovations they
produce. Without high-quality, knowledge-intensive jobs
and the innovative enterprises that lead to discovery
and new technology, our economy will suffer and our
people will face a lower standard of living. Economic
studies conducted even before the information-technolo-
gy revolution have shown that as much as 85% of
measured growth in US income per capita was due to
technological change."

Today, Americans are feeling the gradual and subtle
effects of globalization that challenge the economic and
strategic leadership that the United States has enjoyed
since World War II. A substantial portion of our work-
force finds itself in direct competition for jobs with
lower-wage workers around the globe, and leading-
edge scientific and engineering work is being accom-
plished in many parts of the world. Thanks to globaliza-
tion, driven by modern communications and other
advances, workers in virtually every sector must now
face competitors who live just a mouse-click away in
Ireland, Finland, China, India, or dozens of other
nations whose economies are growing. This has been
aptly referred to as “the Death of Distance.”

The United States takes deserved pride in the vitality

CHARGE TO THE COMMITTEE

The National Academies was asked by Senator
Lamar Alexander and Senator Jeff Bingaman of the
Committee on Energy and Natural Resources, with
endorsement by Representative Sherwood Boehlert and
Representative Bart Gordon of the House Committee on
Science, to respond to the following questions:

'For example, work by Robert Solow and Moses Abramovitz published in
the middle 1950s demonstrated that as much as 85% of measured growth
in US income per capita during the 1890-1950 period could not be
explained by increases in the capital stock or other measurable inputs.
The unexplained portion, referred to alternatively as the "residual" or "the
measure of ignorance," has been widely attributed to the effects of tech-
nological change.

What are the top 10 actions, in priority order, that
federal policymakers could take to enhance the sci-
ence and technology enterprise so that the United
States can successfully compete, prosper, and be
secure in the global community of the 21st centu-
ry? What strategy, with several concrete steps,
could be used to implement each of those actions?

The National Academies created the Committee on
Prospering in the Global Economy of the 21st Century
to respond to this request. The charge constitutes a chal-
lenge both daunting and exhilarating: to recommend to
the nation specific steps that can best strengthen the
quality of life in America—our prosperity, our health,
and our security. The committee has been cautious in its
analysis of information. The available information is
only partly adequate for the committee’s needs. In addi-
tion, the time allotted to develop the report (10 weeks
from the time of the committee’s first gathering to report
release) limited the ability of the committee to conduct
an exhaustive analysis. Even if unlimited time were
available, definitive analyses on many issues are not
possible given the uncertainties involved.2

This report reflects the consensus views and judg-
ment of the committee members. Although the commit-
tee consists of leaders in academe, industry, and govern-
ment—including several current and former industry
chief executive officers, university presidents, researchers
(including three Nobel prize winners), and former presi-
dential appointees—the array of topics and policies cov-
ered is so broad that it was not possible to assemble a
committee of 20 members with direct expertise in each
relevant area. Because of those limitations, the commit-
tee has relied heavily on the judgment of many experts in
the study’s focus groups, additional consultations via e-
mail and telephone with other experts, and an unusually
large panel of reviewers. Although other solutions are
undoubtedly possible, the committee believes that its
recommendations, if implemented, will help the United
States achieve prosperity in the 21st century.

2Since the prepublication version of the report was released in October,
certain changes have been made to correct editorial and factual errors, add
relevant examples and indicators, and ensure consistency among sections
of the report. Although modifications have been made to the text, the rec-
ommendations remain unchanged, except for a few corrections, which
have been footnoted.



FINDINGS

Having reviewed trends in the United States and
abroad, the committee is deeply concerned that the sci-
entific and technological building blocks critical to our
economic leadership are eroding at a time when many
other nations are gathering strength. We strongly believe
that a worldwide strengthening will benefit the world’s
economy—particularly in the creation of jobs in coun-
tries that are far less well-off than the United States. But
we are worried about the future prosperity of the United
States. Although many people assume that the United
States will always be a world leader in science and tech-
nology, this may not continue to be the case inasmuch as
great minds and ideas exist throughout the world. We
fear the abruptness with which a lead in science and
technology can be lost—and the difficulty of recovering
a lead once lost, if indeed it can be regained at all.

The committee found that multinational companies
use criteria® such as the following in determining where
to locate their facilities and the jobs that result:

e Cost of labor (professional and general workforce).

* Availability and cost of capital.

* Availability and quality of research and innovation
talent.

* Availability of qualified workforce.

® Taxation environment.

e Indirect costs (litigation, employee benefits such as
healthcare, pensions, vacations).

e Quality of research universities.

e Convenience of transportation and communication
(including language).

* Fraction of national research and development
supported by government.

e Legal-judicial system (business integrity, property
rights, contract sanctity, patent protection).

e Current and potential growth of domestic market.

e Attractiveness as place to live for employees.

e Effectiveness of national economic system.

3*D.H. Dalton, M.G. Serapio, Jr., P.G. Yoshida. 1999. Globalizing Industrial
Research and Development. US Department of Commerce, Technology
Administration, Office of Technology Policy. Grant Gross. 2003, October 9.
“CEOs defend moving jobs offshore at tech summit.” InfoWorld. Mehlman,
Bruce. 2003. Offshore Outsourcing and the Future of American
Competitiveness. “High tech in China: is it a threat to Silicon Valley?” 2002,
October 28. Business Week online. B. Callan, S. Costigan, K. Keller. 1997.
Exporting U.S. High Tech: Facts and Fiction about the Globalization of
Industrial R&D, Council on Foreign Relations, New York, NY.

Although the US economy is doing well today, cur-
rent trends in each of these areas indicate that the United
States may not fare as well in the future without govern-
ment intervention. This nation must prepare with great
urgency to preserve its strategic and economic security.
Because other nations have, and probably will continue to
have, the competitive advantage of a low wage structure,
the United States must compete by optimizing its knowl-
edge-based resources, particularly in science and tech-
nology, and by sustaining the most fertile environment for
new and revitalized industries and the well-paying jobs
they bring. We have already seen that capital, factories,
and laboratories readily move wherever they are thought
to have the greatest promise of return to investors.

RECOMMENDATIONS

The committee reviewed hundreds of detailed sug-
gestions—including various calls for novel and untested
mechanisms—from other committees, from its focus
groups, and from its own members. The challenge is
immense, and the actions needed to respond are
immense as well.

The committee identified two key challenges that
are tightly coupled to scientific and engineering
prowess: creating high-quality jobs for Americans, and
responding to the nation’s need for clean, affordable,
and reliable energy. To address those challenges, the
committee structured its ideas according to four basic
recommendations that focus on the human, financial,
and knowledge capital necessary for US prosperity.

The four recommendations focus on actions in
K=12 education (10,000 Teachers, 10 Million Minds),
research (Sowing the Seeds), higher education (Best and
Brightest), and economic policy (Incentives for
Innovation) that are set forth in the following sections.
Also provided are a total of 20 implementation steps for
reaching the goals set forth in the recommendations.

Some actions involve changes in the law. Others
require financial support that would come from reallo-
cation of existing funds or, if necessary, from new funds.
Overall, the committee believes that the investments are
modest relative to the magnitude of the return the nation
can expect in the creation of new high-quality jobs and
in responding to its energy needs.

The committee notes that the nation is unlikely to
receive some sudden “wake-up” call; rather, the prob-
lem is one that is likely to evidence itself gradually over
a surprisingly short period.
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10.000 TEACHERS, 1O MILLION
MINDS. AND K-12 SCIENCE AND
MATHEMATICS EDUCATION

RECOMMENDATION A: Increase America’s talent
pool by vastly improving K-12 science and mathematics
education.

Implementation Actions

The highest priority should be assigned to the following
actions and programs. All should be subjected to contin-
uing evaluation and refinement as they are implemented.

Action A-1: Annually recruit 10,000 science and
mathematics teachers by awarding 4-year scholar-
ships and thereby educating 10 million minds.
Attract 10,000 of America’s brightest students to the
teaching profession every year, each of whom can have
an impact on 1,000 students over the course of their
careers. The program would award competitive 4-year
scholarships for students to obtain bachelor’s degrees in
the physical or life sciences, engineering, or mathemat-
ics with concurrent certification as K-12 science and
mathematics teachers. The merit-based scholarships
would provide up to $20,000 a year for 4 years for qual-
ified educational expenses, including tuition and fees,
and require a commitment to 5 years of service in pub-
lic K-12 schools. A $10,000 annual bonus would go to
participating teachers in underserved schools in inner
cities and rural areas. To provide the highest-quality
education for undergraduates who want to become
teachers, it would be important to award matching
grants, on a one-to-one basis, of $1 million a year for
up to 5 years, to as many as 100 universities and col-
leges to encourage them to establish integrated 4-year
undergraduate programs leading to bachelor’s degrees
in the physical and life sciences, mathematics, comput-
er sciences, or engineering with teacher certification.
The models for this action are UTeach at the University
of Texas and California Teach at the University of
California.

'l‘h -

Action A-2: Strengthen the skills of 250,000 teachers
through training and education programs at summer
institutes, in master’s programs, and in Advanced
Placement (AP) and International Baccalaureate (IB)
training programs. Use proven models to strengthen
the skills (and compensation, which is based on educa-
tion and skill level) of 250,000 current K-12 teachers.

e Summer institutes: Provide matching grants to state
and regional 1- to 2-week summer institutes to upgrade
the skills and state-of-the-art knowledge of as many as
50,000 practicing teachers each summer. The material
covered would allow teachers to keep current with recent
developments in science, mathematics, and technology
and allow for the exchange of best teaching practices.
The Merck Institute for Science Education is one model
for this action.

e Science and mathematics master’s programs:
Provide grants to research universities to offer, over 5 years,
50,000 current middle school and high school science,
mathematics, and technology teachers (with or without
undergraduate science, mathematics, or engineering
degrees) 2-year, part-time master’s degree programs that
focus on rigorous science and mathematics content and
pedagogy. The model for this action is the University of
Pennsylvania Science Teachers Institute.

* AP IB, and pre-AP or pre-IB training: Train an
additional 70,000 AP or IB and 80,000 pre-AP or pre-IB
instructors to teach advanced courses in science and
mathematics. Assuming satisfactory performance, teach-
ers may receive incentive payments of $1,800 per year,
as well as $100 for each student who passes an AP or IB
exam in mathematics or science. There are two models
for this program: the Advanced Placement Incentive
Program and Laying the Foundation, a pre-AP program.

® K=12 curriculum materials modeled on a world-
class standard: Foster high-quality teaching with world-
class curricula, standards, and assessments of student
learning. Convene a national panel to collect, evaluate,
and develop rigorous K-12 materials that would be
available free of charge as a voluntary national curricu-
lum. The model for this action is the Project Lead the
Way pre-engineering courseware.



Action A-3: Enlarge the pipeline of students who are
prepared to enter college and graduate with a degree
in science, engineering, or mathematics by increasing
the number of students who pass AP and IB science
and mathematics courses. Create opportunities and
incentives for middle school and high school students to
pursue advanced work in science and mathematics. By
2010, increase the number of students who take at least
one AP or IB mathematics or science exam to 1.5 million,
and set a goal of tripling the number who pass those tests
to 700,000.4 Student incentives for success would
include 50% examination fee rebates and $100 mini-
scholarships for each passing score on an AP or IB science
or mathematics examination.

Although not included among its implementation
actions, the committee also finds attractive the expan-
sion of two approaches to improving K-12 science and
mathematics education that are already in use:

e Statewide specialty high schools: Specialty sec-
ondary education can foster leaders in science, technol-
ogy, and mathematics. Specialty schools immerse stu-
dents in high-quality science, technology, and mathe-
matics education; serve as a mechanism to test teaching
materials; provide a training ground for K-12 teachers;
and provide the resources and staff for summer programs
that introduce students to science and mathematics.

e Inquiry-based learning: Summer internships and
research opportunities provide especially valuable labo-
ratory experience for both middle school and high
school students.

“This sentence was incorrectly phrased in the original October 12, 2005
edition of the Executive Summary and has now been corrected.

5The funds may come from anywhere in government, not just other research
funds.

SOWING THE SEEDS. THROUGH
SCIENCE AND ENGINEERING
RESEARCH

RECOMMENDATION B: Sustain and strengthen the
nation’s traditional commitment to long-term basic
research that has the potential to be transformational to
maintain the flow of new ideas that fuel the economy,
provide security, and enhance the quality of life.

Implementation Actions

Action B-1: Increase the federal investment in long-
term basic research by 10% each year over the next
7 years through reallocation of existing funds” or, if nec-
essary, through the investment of new funds. Special
attention should go to the physical sciences, engineer-
ing, mathematics, and information sciences and to
Department of Defense (DoD) basic-research funding.
This special attention does not mean that there should
be a disinvestment in such important fields as the life
sciences or the social sciences. A balanced research
portfolio in all fields of science and engineering
research is critical to US prosperity. Increasingly, the
most significant new scientific and engineering
advances are formed to cut across several disciplines.
This investment should be evaluated regularly to realign
the research portfolio to satisfy emerging needs and
promises—unsuccessful projects and venues of research
should be replaced with research projects and venues
that have greater potential.

Action B-2: Provide new research grants of $500,000
each annually, payable over 5 years, to 200 of the
nation’s most outstanding early-career researchers. The
grants would be made through existing federal research
agencies—the National Institutes of Health (NIH), the
National Science Foundation (NSF), the Department of
Energy (DoE), DoD, and the National Aeronautics and
Space Administration (NASA)—to underwrite new research
opportunities at universities and government laboratories.



Action B-3: Institute a National Coordination Office

for Advanced Research Instrumentation and Facilities
to manage a fund of $500 million in incremental
funds per year over the next 5 years—through reallo-
cation of existing funds or, if necessary, through the
investment of new funds—to ensure that universities
and government laboratories create and maintain the
facilities, instrumentation, and equipment needed for
leading-edge scientific discovery and technological
development. Universities and national laboratories
would compete annually for these funds.

Action B-4: Allocate at least 8% of the budgets of
federal research agencies to discretionary funding
that would be managed by technical program managers
in the agencies and be focused on catalyzing high-risk,
high-payoff research of the type that often suffers in
today’s increasingly risk-averse environment.

Action B-5: Create in the Department of Energy an
organization like the Defense Advanced Research
Projects Agency (DARPA) called the Advanced
Research Projects Agency-Energy (ARPA-E).® The
director of ARPA-E would report to the under secretary
for science and would be charged with sponsoring spe-
cific research and development programs to meet the
nation’s long-term energy challenges. The new agency
would support creative “out-of-the-box” transformation-
al generic energy research that industry by itself cannot
or will not support and in which risk may be high but
success would provide dramatic benefits for the nation.
This would accelerate the process by which knowledge
obtained through research is transformed to create jobs
and address environmental, energy, and security issues.
ARPA-E would be based on the historically successful
DARPA model and would be designed as a lean and
agile organization with a great deal of independence
that can start and stop targeted programs on the basis of
performance and do so in a timely manner. The agency
would itself perform no research or transitional effort
but would fund such work conducted by universities,
startups, established firms, and others. lts staff would
turn over approximately every 4 years. Although the

¢One committee member, Lee Raymond, does not support this action item.
He does not believe that ARPA-E is necessary as energy research is already
well funded by the federal government, along with formidable funding of
energy research by the private sector. Also, ARPA-E would, in his view, put
the federal government in the business of picking "winning energy tech-
nologies"—a role best left to the private sector.

agency would be focused on specific energy issues, it is
expected that its work (like that of DARPA or NIH) will
have important spinoff benefits, including aiding in the
education of the next generation of researchers.
Funding for ARPA-E would start at $300 million the first
year and increase to $1 billion per year over 5-6 years,
at which point the program’s effectiveness would be
evaluated and any appropriate actions taken.

Action B-6: Institute a Presidential Innovation Award
to stimulate scientific and engineering advances in the
national interest. Existing presidential awards recognize
lifetime achievements or promising young scholars, but
the proposed new awards would identify and recognize
persons who develop unique scientific and engineering
innovations in the national interest at the time they occur.



BEST AND BRIGHTEST IN SCIENCE
AND ENGINEERING HIGHER
EDUCATION

RECOMMENDATION C: Make the United States the
most attractive setting in which to study and perform
research so that we can develop, recruit, and retain the
best and brightest students, scientists, and engineers
from within the United States and throughout the world.

Implementation Actions

Action C-1: Increase the number and proportion of
US citizens who earn bachelor’s degree in the phys-
ical sciences, the life sciences, engineering, and
mathematics by providing 25,000 new 4-year com-
petitive undergraduate scholarships each year to US
citizens attending US institutions. The Undergraduate
Scholar Awards in Science, Technology, Engineering, and
Mathematics (USA-STEM) would be distributed to states
on the basis of the size of their congressional delegations
and awarded on the basis of national examinations. An
award would provide up to $20,000 annually for tuition
and fees.

Action C-2: Increase the number of US citizens pur-
suing graduate study in “areas of national need” by
funding 5,000 new graduate fellowships each year.
NSF should administer the program and draw on the
advice of other federal research agencies to define
national needs. The focus on national needs is impor-
tant both to ensure an adequate supply of doctoral sci-
entists and engineers and to ensure that there are appro-
priate employment opportunities for students once they
receive their degrees. Portable fellowships would pro-
vide a stipend of $30,0007 annually directly to students,
who would choose where to pursue graduate studies
instead of being required to follow faculty research
grants, and up to $20,000 annually for tuition and fees.

7An incorrect number was provided for the graduate student stipend in the
original October 12, 2005 edition of the Executive Summary and has now
been corrected.

Action C-3: Provide a federal tax credit to encour-
age employers to make continuing education avail-
able (either internally or though colleges and uni-
versities) to practicing scientists and engineers.
These incentives would promote career-long learning to
keep the workforce productive in an environment of
rapidly evolving scientific and engineering discoveries
and technological advances and would allow for
retraining to meet new demands of the job market.

Action C-4: Continue to improve visa processing for
international students and scholars to provide less
complex procedures and continue to make improve-
ments on such issues as visa categories and duration,
travel for scientific meetings, the technology alert list,
reciprocity agreements, and changes in status.

Action C-5: Provide a 1-year automatic visa exten-
sion to international students who receive doctor-
ates or the equivalent in science, technology, engi-
neering, mathematics, or other fields of national
need at qualified US institutions to remain in the
United States to seek employment. If these students
are offered jobs by US-based employers and pass a
security screening test, they should be provided
automatic work permits and expedited residence
status. If students are unable to obtain employment
within 1 year, their visas would expire.

Action C-6: Institute a new skills-based, preferential
immigration option. Doctoral-level education and science
and engineering skills would substantially raise an appli-
cant’s chances and priority in obtaining US citizenship. In
the interim, the number of H-1B visas should be
increase by 10,000, and the additional visas should be
available for industry to hire science and engineering
applicants with doctorates from US universities.?

8Since the report was released, the committee has learned that the
Consolidated Appropriations Act of 2005, signed into law on December 8,
2004, exempts individuals that have received a master’s or higher education
degree from a US university from the statutory cap (up to 20,000). The bill
also raised the H-1B fee and allocated funds to train American workers. The
committee believes that this provision is sufficient to respond to its recom-
mendation—even though the 10,000 additional visas recommended is
specifically for science and engineering doctoral candidates from US uni-
versities, which is a narrower subgroup.



Action C-7: Reform the current system of “deemed
exports”. The new system should provide international
students and researchers engaged in fundamental
research in the United States with access to information
and research equipment in US industrial, academic,
and national laboratories comparable with the access
provided to US citizens and permanent residents in a
similar status. It would, of course, exclude information
and facilities restricted under national-security regula-
tions. In addition, the effect of deemed-exports® regula-
tions on the education and fundamental research work
of international students and scholars should be limited
by removing from the deemed-exports technology list
all technology items (information and equipment) that
are available for purchase on the overseas open market
from foreign or US companies or that have manuals that
are available in the public domain, in libraries, over the
Internet, or from manufacturers.

9The controls governed by the Export Administration Act and its imple-
menting regulations extend to the transfer of technology. Technology
includes “specific information necessary for the ‘development,” ‘produc-
tion,” or ‘use’ of a product”. Providing information that is subject to export
controls—for example, about some kinds of computer hardware—to a for-
eign national within the United States may be “deemed” an export, and that
transfer requires an export license. The primary responsibility for adminis-
tering controls on deemed exports lies with the Department of Commerce,
but other agencies have regulatory authority as well.

INCENTIVES FOR INNOVATION

Recommendation D: Ensure that the United States is
the premier place in the world to innovate; invest in
downstream activities such as manufacturing and mar-
keting; and create high-paying jobs based on innovation
by such actions as modernizing the patent system,
realigning tax policies to encourage innovation, and
ensuring affordable broadband access.

Implementation Actions

Action D-1: Enhance intellectual-property protec-
tion for the 21st-century global economy to ensure
that systems for protecting patents and other forms of
intellectual property underlie the emerging knowledge
economy but allow research to enhance innovation. The
patent system requires reform of four specific kinds:

e Provide the US Patent and Trademark Office with
sufficient resources to make intellectual-property pro-
tection more timely, predictable, and effective.

* Reconfigure the US patent system by switching to
a “first-inventor-to-file” system and by instituting admin-
istrative review after a patent is granted. Those reforms
would bring the US system into alignment with patent
systems in Europe and Japan.

e Shield research uses of patented inventions from
infringement liability. One recent court decision could
jeopardize the long-assumed ability of academic
researchers to use patented inventions for research.

*Change intellectual-property laws that act as barri-
ers to innovation in specific industries, such as those
related to data exclusivity (in pharmaceuticals) and those
that increase the volume and unpredictability of litiga-
tion (especially in information-technology industries).

Action D-2: Enact a stronger research and develop-
ment tax credit to encourage private investment in
innovation. The current Research and Experimentation
Tax Credit goes to companies that increase their research
and development spending above a base amount calcu-
lated from their spending in prior years. Congress and the



Administration should make the credit permanent,'® and
it should be increased from 20% to 40% of the qualify-
ing increase so that the US tax credit is competitive with
those of other countries. The credit should be extended to
companies that have consistently spent large amounts on
research and development so that they will not be subject
to the current de facto penalties for having previously
invested in research and development.

Action D-3: Provide tax incentives for US-based
innovation. Many policies and programs affect innova-
tion and the nation’s ability to profit from it. It was not
possible for the committee to conduct an exhaustive
examination, but alternatives to current economic poli-
cies should be examined and, if deemed beneficial to
the United States, pursued. These alternatives could
include changes in overall corporate tax rates and spe-
cial tax provisions providing the purchase of high-tech-
nology research and manufacturing equipment, treat-
ment of capital gains, and incentives for long-term
investments in innovation. The Council of Economic
Advisers and the Congressional Budget Office should
conduct a comprehensive analysis to examine how the
United States compares with other nations as a location
for innovation and related activities with a view to
ensuring that the United States is one of the most attrac-
tive places in the world for long-term innovation-relat-
ed investment and the jobs resulting from that invest-
ment. From a tax standpoint, that is not now the case.

Action D-4: Ensure ubiquitous broadband Internet
access. Several nations are well ahead of the United
States in providing broadband access for home, school,
and business. That capability can be expected to do as
much to drive innovation, the economy, and job cre-
ation in the 21st century as did access to the telephone,
interstate highways, and air travel in the 20th century.
Congress and the Administration should take action—
mainly in the regulatory arena and in spectrum man-
agement—to ensure widespread affordable broadband
access in the very near future.

19The previous R&D tax credit expired in December 2005.
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CONCLUSION

The committee believes that its recommendations
and the actions proposed to implement them merit seri-
ous consideration if we are to ensure that our nation con-
tinues to enjoy the jobs, security, and high standard of liv-
ing that this and previous generations worked so hard to
create. Although the committee was asked only to rec-
ommend actions that can be taken by the federal govern-
ment, it is clear that related actions at the state and local
levels are equally important for US prosperity, as are
actions taken by each American family. The United States
faces an enormous challenge because of the disparity it
faces in labor costs. Science and technology provide the
opportunity to overcome that disparity by creating scien-
tists and engineers with the ability to create entire new
industries—much as has been done in the past.

It is easy to be complacent about US competitive-
ness and preeminence in science and technology. We
have led the world for decades, and we continue to do
so in many research fields today. But the world is chang-
ing rapidly, and our advantages are no longer unique.
Some will argue that this is a problem for market forces
to resolve—but that is exactly the concern. Market
forces are already at work moving jobs to countries with
less costly, often better educated, highly motivated work
forces and more friendly tax policies.

Without a renewed effort to bolster the foundations
of our competitiveness, we can expect to lose our privi-
leged position. For the first time in generations, the
nation’s children could face poorer prospects than their
parents and grandparents did. We owe our current pros-
perity, security, and good health to the investments of
past generations, and we are obliged to renew those
commitments in education, research, and innovation
policies to ensure that the American people continue to
benefit from the remarkable opportunities provided by
the rapid development of the global economy and its not
inconsiderable underpinning in science and technology.



SOME COMPETITIVENESS INDICATORS

US ECONOMY

The United States is today a net importer of
high-technology products. Its trade balance in
high-technology manufactured goods shifted
from plus $54 billion in 1990 to negative $50 bil-
lion in 2001.'

In one recent period, low-wage employers, such
as Wal-Mart (now the nation’s largest employer)
and McDonald’s, created 44% of the new jobs
while high-wage employers created only 29% of
the new jobs.2

The United States is one of the few countries in
which industry plays a major role in providing
health care for its employees and their families.
Starbucks spends more on healthcare than on
coffee. General Motors spends more on health
care than on steel.3

US scheduled airlines currently outsource por-
tions of their aircraft maintenance to China and
El Salvador.4

IBM recently sold its personal computer business
to an entity in China.>

Ford and General Motors both have junk bond
ratings.®

It has been estimated that within a decade nearly
80% of the world’s middle-income consumers
would live in nations outside the currently indus-
trialized world. China alone could have 595 million
middle-income consumers and 82 million upper-
middle-income consumers. The total population of
the United States is currently 300 million and is
projected to be 315 million in a decade.”

Some economists estimate that about half of US
economic growth since World War Il has been
the result of technological innovation.?

In 2005, American investors put more new
money in foreign stock funds than in domestic
stock portfolios.?
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COMPARATIVE ECONOMICS

Chemical companies closed 70 facilities in the
United States in 2004 and tagged 40 more for
shutdown. Of 120 chemical plants being built
around the world with price tags of $1 billion or
more, one is in the United States and 50 are in
China. No new refineries have been built in the
United States since 1976.1°

The United States is said to have 7 million illegal
immigrants,’” but under the law the number of
visas set aside for “highly qualified foreign work-
ers,” many of whom contribute significantly to
the nation’s innovations, dropped to 65,000 a
year from its 195,000 peak.

When asked in Spring 2005 what is the most
attractive place in the world in which to “lead a
good life”, respondents in only one (India) of the
16 countries polled indicated the United States."3

A company can hire nine factory workers in
Mexico for the cost of one in America. A compa-
ny can hire eight young professional engineers in
India for the cost of one in America.'

The share of leading-edge semiconductor manu-
facturing capacity owned or partly owned by US
companies today is half what it was as recently
as 2001.™

During 2004, China overtook the United States
to become the leading exporter of information-
technology products, according to the OECD.'®

The United States ranks only 12th among OECD
countries in the number of broadband connec-
tions per 100 inhabitants.'”



K-12 EDUCATION

Fewer than one-third of US 4th-grade and
8th-grade students performed at or above a level
called “proficient” in mathematics; “proficiency”
was considered the ability to exhibit competence
with challenging subject matter. Alarmingly,
about one-third of the 4th graders and one-fifth
of the 8th graders lacked the competence to per-
form even basic mathematical computations.'®

In 1999, 68% of US 8th grade students received
instruction from a mathematics teacher who did
not hold a degree or certification in mathematics.”

In 2000, 93% of students in grades 5-9 were
taught physical science by a teacher lacking a
major or certification in the physical sciences
(chemistry, geology, general science, or physics).2

In 1995 (the most recent data available), US 12th
graders performed below the international aver-
age for 21 countries on a test of general knowl-
edge in mathematics and science.?!

US 15-year-olds ranked 24th out of 40 countries
that participated in a 2003 administration of the
Program for International Student Assessment
(PISA) examination, which assessed students’
ability to apply mathematical concepts to real-
world problems.22

According to a recent survey, 86% of US voters
believe that the United States must increase the
number of workers with a background in science
and mathematics or America’s ability to compete
in the global economy will be diminished.z

American youth spend more time watching tele-
vision?* than in school.?

Because the United States does not have a set of
national curricula, changing K-12 education is
challenging, given that there are almost 15,000
school systems in the United States and the aver-
age district has only about 6 schools.2¢
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HIGHER EDUCATION

In South Korea, 38% of all undergraduates
receive their degrees in natural science or engi-
neering. In France, the figure is 47%, in China,
50%, and in Singapore 67%. In the United States,
the corresponding figure is 15%.%

Some 34% percent of doctoral degrees in natural
sciences (including the physical, biological, earth,
ocean, and atmospheric sciences) and 56% of
engineering PhDs in the United States are
awarded to foreign-born students.28

In the US science and technology workforce in
2000, 38% of PhDs were foreign-born. 2°

Estimates of the number of engineers, computer
scientists, and information technology students
who obtain 2-, 3-, or 4-year degrees vary. One
estimate is that in 2004, China graduated about
350,000 engineers, computer scientists, and infor-
mation technologists with 4-year degrees, while
the United States graduated about 140,000.
China also graduated about 290,000 with 3-year
degrees in these same fields, while the United
States graduated about 85,000 with 2- or 3-year
degrees.3® Over the past 3 years alone, both
China3' and India3? have doubled their production
of 3- and 4-year degrees in these fields, while the
US3 production of engineers is stagnant and the
rate of production of computer scientists and
information technologists doubled.

About one-third of US students intending to major
in engineering switch majors before graduating.

There were almost twice as many US physics
bachelor’s degrees awarded as in 1956, the last
graduating class before Sputnik than in 2004.35

More S&P 500 CEOs obtained their undergradu-
ate degrees in engineering than in any other
field.3®



RESEARCH

In 2001 (the most recent year for which data
are available), US industry spent more on tort lit-
igation than on research and development.3’

In 2005, only four American companies ranked
among the top 10 corporate recipients of
patents granted by the United States Patent and
Trademark Office.38

Beginning in 2007, the most capable high-energy
particle accelerator on Earth will, for the first
time, reside outside the United States.3*

Federal funding of research in the physical sci-
ences, as a percentage of GDP, was 45% less in FY
2004 than in FY 1976.40 The amount invested
annually by the US federal government in
research in the physical sciences, mathematics,
and engineering combined equals the annual
increase in US health care costs incurred every 20
days.#!
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PERSPECTIVES

“We go where the smart people are. Now our
business operations are two-thirds in the U.S.
and one-third overseas. But that ratio will flip
over the next 10 years.” -Intel spokesman
Howard High#2

“1f we don’t step up to the challenge of finding
and supporting the best teachers, we'll under-
mine everything else we are trying to do to
improve our schools.”—Louis V. Gerstner, Jr.,
Former Chairman, IBM#3

“If you want good manufacturing jobs, one
thing you could do is graduate more engineers.
We had more sports exercise majors graduate
than electrical engineering grads last year.”
Jeffrey R. Immelt, Chairman and Chief Executive
Office, General Electric*

“If | take the revenue in January and look again
in December of that year 90% of my December
revenue comes from products which were not
there in January.” — Craig Barrett, Chairman of
the Intel Corporation

“When | compare our high schools to what | see
when I'm traveling abroad, | am terrified for our
workforce of tomorrow.” -Bill Gates, Chairman
and Chief Software Architect of Microsoft
Corporation*t

“Where once nations measured their strength by
the size of their armies and arsenals, in the world
of the future knowledge will matter most.”
—President Bill Clinton 47

“Science and technology have never been more
essential to the defense of the nation and the
health of our economy.”—President George W.

Bush®
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PROTECTING MARYLAND'S

A CALL TO ACTION

Opver the past several years, America has watched other
nations take vigorous competitive strides by investing
heavily in science and technology. The United States has not
adequately responded to this challenge, endangering our
nation’s dominance in these fields. Part of the answer lies in
an increased federal commitment to education and basic
research. But it is also necessary for the public and private
sectors in Maryland to respond, as well.

Last year, a National Academies committee issued a report,
Rising Above the Gathering Storm, making the case for federal
investment and proposing specific action steps. Since then,
legislation based on the report’s recommendations has been
introduced in Congress and President Bush has proposed an
American Competitiveness Initiative.

That is an important start, and we remain hopeful that these
initiatives will bear fruit. But federal action alone will not
get the job done. Much of what needs fixing will require
state and grassroots action. It is especially important for all of
us in the state of Maryland to improve the “pipeline” of
talent to make sure we have world-class scientists, engineers,
mathematicians and teachers.

There are many steps we can take to improve K—12 achieve-
ment in math and science, stimulate basic research and inno-
vation, and fill the science and technology pipeline. Beyond
this, the state can further distinguish itself by taking steps to
strengthen the overall math and science capabilities of all
students—even if they do not plan scientific careers. Science
thrives amid an appreciation of its principles and methods
and a strong foundation in math and science will pay
dividends for all students—no matter their field of study.

To transform these opportunities into action, the University
of Maryland and 19 co-sponsoring organizations held a
statewide summit, on April 26, 2006, to stimulate a coordi-
nated grassroots response to these competitiveness issues. The
driving force behind Protecting Maryland’s Competitive
Edge was to serve as a catalyst, the nexus where important
interactions would take place.

State government cannot do it alone; neither can the private
sector, school systems or universities. The key to quick and
meaningful action lies in collaborations and coordination
among these sectors. Many of the linkages already exist, but
we also need to look for logical new partnerships to help get
the job done.

NV EETHIIAVED

An Action Summil Hosted by the University of Maryland

Our main task was to identify issues and
opportunities, identify partnerships and

collaborations; then develop a series of
short- and long-term recommendations
that move the State forward.

In working panel sessions, participants—including high-level
leaders from the various sectors, people who can get things
done—talked about the problems and suggested some specif-
ic follow-up actions.
You will find some of “The driving force behind
these briefly summa-
Edge was to serve as a catalyst,
the nexus where important
interactions would take place.”

rized by the moderators
who led the discussions.

Among other things,

they reported significant connections among the six panels,
which suggested that the problems are systemic—high
among them is the need to kindle an interest and fascination
in students as early as kindergarten about careers in science,
technology, engineering, and math (STEM). There were also
calls for some creative recruiting of teachers. Several partici-
pants spoke of the need for more collaboration, perhaps a
task force that could implement one of the suggestions—and
I could not agree more. We encourage those leaders to get
involved.

If we are to make the most of this unique opportunity, we
must think seriously and realistically about the followup. The
Summit was just the beginning (a start at the top to get to
the bottom).

Maryland is the first to face the state and regional challenges
directly. At this summit, and in the following months,
Maryland has an opportunity to create and share a vision
for how America can control its destiny in this highly
competitive arena.

C. D. Mote, Jr.

’

President, University of Maryland
Glenn L. Martin Institute Professor of Engineering

Protecting Maryland’s Competitive



PANEL RECOMMENDATIONS

About the Recommendations...

The following panel recommendations represent only
some of the ideas generated by participants at the April
26,2006 summit, Protecting Maryland’s Competitive Edge.
The approximately 250 stakeholders who took part in
the panel sessions came to brainstorm and offered many
ideas and approaches. These highlights suggest some of
the most practical starting points for action.

The key word here is “action.” Maryland is the first
state to host this kind of high-level meeting since the
National Academies’ report, Rising Above the Gathering
Storm, came out last year. This summit has generated
genuine excitement among Maryland’s business leaders,
educators, engineers and scientists, as well as the nation-
al organizations that focus on competitiveness issues.
Summit participants recognized the need for Maryland
to pursue grassroots actions to strengthen its own com-
petitiveness edge and the important role that all stake-
holders—especially major research universities—can
play. Other states are likely to follow with efforts on
their own behalf.

IMPROVING K—12 SCIENCE AND
MATHEMATICS EDUCATION

Richard Steinke, deputy state superintendent, Maryland State
Department of Education

There is a need to change perceptions about
science—technology—engineering—mathematics (STEM).
A recent survey found that 84 percent of U.S. middle
school students would rather clean their rooms, take out
the garbage or go to the dentist than do math home-
work. Obviously we have a lot to do. Some participants
suggested an organized information campaign, and that
may be a start. Others spoke of more fundamental
changes.

From kindergarten, children need more opportuni-
ties to experience how science, technology and math
are part of their everyday world.Yet, we heard again that
the scale of solutions is too small for the scale of the
challenges. While we have many excellent schools and
teachers, we do not have enough. It will take more to
reach children who have never imagined a serious
future in science, technology, engineering and mathe-
matics—a talent pool we cannot afford to ignore.

Panel 1 Recommendations

1. Identify model programs, which offer government
and corporate retirees certification for K-12 teach-
ing credentials (IBM model) and market those
programs to government and corporate leaders.

2. Develop a group to follow up.

3. Approach the Boy Scouts and Girl Scouts in
Maryland to develop a “Science and Math” merit
badge.

HIGHER EDUCATION—RECRUITMENT AND
RETENTION OF THE BEST AND BRIGHTEST
STUDENTS, SCIENTISTS AND ENGINEERS

Steven Knapp, provost and senior vice president for academic affairs,
Johns Hopkins University
How do we plug the leaky pipeline of talented students
and teachers? Students are losing interest, and the edu-
cation pipeline leaks potential talent at every point from
the lower grades into higher education. One way to
address this problem is to focus on the entire spectrum
from “K through Gray” For example, we can find an
untapped resource in the retiring personnel from gov-
ernment and industrial labs around the state who might
teach science—technology—engineering—math (STEM).
Marketing to students and parents is a priority,
responding to negative cultural signals that STEM fields
are “boring,” too difficult” or lacking in
opportunities. Also, we need to improve science teach-
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nerdy,

ing, making it more inspiring and connect science and
engineering to real-world experiences. Higher educa-
tion can help by developing more eftective techniques
for teaching in the lower grades. Communication with
industry can help us identify the skills needed in today’s
world and tomorrow’s.

Panel 2 Recommendations

1. Hold a statewide Maryland STEM recruiting job
fair for college seniors with representatives from
government and industry.

2. Develop a model outreach program that all
Maryland universities can use to more actively
recruit science and engineering students from
Maryland high schools.

3. Develop a high-level action group to identify
relevant issues and resources, and then lead imple-
mentation of recommendations.

COMMITMENT TO LONG-TERM BASIC RESEARCH

William Jeffrey, director of the National Institute of Standards and
Technology

In basic research, Maryland starts from a position

of strength because of the presence of federal
government laboratories, as well as strong research
universities and a highly trained workforce. By many
measures, Maryland ranks at the top of the nation in
federal R&D investment on a relative scale. Private
industrial R&D spending, however, is significantly
below the federal support levels. Leveraging the
presence of the federal government assets to benefit the
future of the state’s enterprises is a high priority.

Panel 3 Recommendations

1. Form a task force to identify Maryland’s research
strengths and needs and then to propose strategies to
fill the gaps. It is critically important to have top-
notch university research facilities to help attract and
accommodate more federal and private dollars. The
goal is to be more facile at leveraging Maryland’s
research strengths. A task force might undertake an
assessment of the physical infrastructure for basic




research in the states it considers aspirational peers
and determine what Maryland’s universities need to
do to achieve a commensurate infrastructure.

2. Hold a STEM roundtable for Maryland state
legislators to identify the benefits of a math—and
science—based economy in the state.

3. Create a Maryland Competitive Edge Task Force
comprised of university, business and industry lead-
ers to propose steps that will promote Maryland
competitiveness in basic research across state and
federal government, business and education.

4. Ask the governor to proclaim Maryland as an
“Innovation Hot Spot” or “Informatics Corridor”
to promote support of a math and science-based
economy.

INCENTIVES FOR INNOVATION,
ENTREPRENEURSHIP AND TECHNOLOGY
TRANSFER

Christopher C. Foster, deputy secretary, Maryland Department of
Business and Economic Development

It is clear that many of these problems are systemic.
Workforce development is Maryland’s number one
issue. For example, the lack of women in the STEM
workforce really hurts Maryland’s competitiveness.
Nearly 80 percent of graduates who leave the state for
their first job are not coming back. We have to do a lot
more to make sure they get jobs here.

On the incentive side, the state needs to change
mindsets that are stuck in the old economy. Basic tax
credits, for example, do not work for young innovative
companies operating at a net loss for many years; they
do not yet owe taxes. Instead of thinking about a gov-
ernment that is just business-friendly, we have to be
innovation-friendly.

Panel 4 Recommendations

1. Arrange for as many Maryland-based federal labs as
possible to get the “Entrepreneurial Boot Camp”
series from MTECH (U. of Maryland).

2. Maryland should undertake a systematic review of
state regulations and laws that may provide barriers
for innovation and new business location and
growth.

3. Develop a group in Maryland (university, industry,
government) to specifically identify major high-
technology corporations to move all or part of their
operations to the state.

FOSTERING EMERGING TECHNOLOGIES—
ENERGY

James Harkins, director, Maryland Environmental Service

We must take a holistic approach, perhaps by forming a
consortium on energy that involves government, the
business sector and higher education. That three-legged
stool can lead to a better working relationship. With a
close partnership, we can develop an energy strategy for
the state and make sure we are accessing all the available
federal research dollars in this area. There is a lot of
money out there for innovative programs.

Panel 5 Recommendations

1. Form a Maryland Energy Alliance (university, indus-
try, government) to pool research and programmatic
ideas for Maryland citizens to conserve energy.

2. Develop a Maryland public awareness campaign to
encourage energy conservation.

3. Identify existing energy conservation model pro-
grams and expand them (e.g., BP Solar Program).

JoB CREATION AND WORKFORCE DEVELOPMENT

Gino Gemignani, chair, Governor’s Workforce Investment Board;
senior vice president, Whiting- Turner Construction

There is no apparent center of gravity for this move-
ment in Maryland. The state needs a clear focal point
with a broad enough depth of field that we can see
short—and long-term.

We must examine Maryland’s untapped labor pool.
Approximately 900,000 people are not in the workforce
in a meaningful way. We tend to think of them as peo-
ple with very severe problems, but some problems are
more manageable, like language. We have a number of
scientists and engineers separated from a wonderful job
only by a language barrier.

Also, business really needs to get more involved in
education—not simply sending a check, but getting into
the classroom to inspire young people early on. We are
not just preparing students to work in Maryland. We
operate in a global economy, and students need to be
trained in that perspective from the very beginning.

Panel 6 Recommendations

1. State should support a public service campaign
aimed at middle and high school students about
careers in science and technology and the skills for
the future.

2. Create a statewide “Competitive Edge Scholarship”
program that is supported by the state, businesses
and federal laboratories. Such a fund will provide
scholarships for students entering science, mathemat-
ics and engineering at the college level, with a
“guaranteed job opportunity” upon graduation.
Businesses and the federal labs could participate by
giving preference to those graduating from
Maryland universities (a Maryland first recruitment
policy); the state could participate by directing merit
scholarship money preferentially into these fields.

3. Create a working group (university, business, and
government) to advance the recommendations and
explore logical next steps.



PANEL PARTICIPANTS

Panel 1: Improving K-12 Science and

Mathematics Education

Moderator: Richard J. Steinke, Deputy State
Superintendent for Instruction and Academic
Acceleration, Maryland State Department of Education
Panelists: Joe A. Hairston, Superintendent, Baltimore
County Public Schools; Katharine Oliver, Assistant State
Superintendent, Division of Technology and Adult
Learning; James F Pitts, Corporate Vice President and
President, Northrop Grumman Electronic Systems

Panel 2: Higher Education—Recruitment and
Retention of the Best and Brightest Students,
Scientists and Engineers

Moderator: Steven Knapp, Provost and Senior Vice
President for Academic Affairs, Johns Hopkins
University

Panelists: Judy E. Ackerman,Vice President and Provost,
Montgomery College, Rockville Campus, Calvin
Burnett, Secretary, Maryland Higher Education
Commission; Ann G. Wylie, Assistant President and
Chief of Staft, Professor of Geology, University of
Maryland

Panel 3: Commitment to Long-Term Basic Research
Moderator: William A. Jeffrey, Director, National Institute
of Standards and Technology (INIST)

Panelists: Evan Jones, Chairman and CEQO, Digene; Aris
Melissaratos, Secretary, Maryland Department of Business
and Economic Development; Theodore O. Poehler,Vice
Provost for Research, Johns Hopkins University

CO-SPONSORS

* Baltimore/Washington Corridor Chamber of’
Commerce (BWCC)

¢ Federal Laboratory Consortium for Technology
Transfer Mid-Atlantic Region (FLC)

¢ Greater Baltimore Committee (GBC)

¢ Greater Baltimore Technology Council

* Greater Washington Board of Trade

* Johns Hopkins University

* Maryland Association of Community Colleges
(MDACC)

* Maryland Business Roundtable for Education

* Maryland Chamber of Commerce

* Maryland Department of Business and Economic
Development (DBED)

Panel 4: Incentives for Innovation, Entrepreneurship
and Technology Transfer

Moderator: Christopher C. Foster, Deputy Secretary,
Maryland Department of Business and Economic
Development

Panelists: Julie Coons, President, Tech Council of
Maryland; Henry “Pete” Linsert, Jr., Chairman and Chief
Executive Officer, Martek Biosciences Corporation;
Nariman Farvardin, Dean, A. James Clark School of
Engineering, University of Maryland; Renée M. Winsky,
Interim Executive Director, Maryland Technology
Development Corporation (TEDCO)

Panel 5: Fostering Emerging Technologies—Energy
Moderator: James M. Harkins, Director, Maryland
Environmental Service.

Panelists: Bryan Eichhorn, Professor, Department of
Chemistry and Biochemistry, University of Maryland;
Benjamin H. Wi, Esq., Assistant Secretary, Business
Development, Capital Region, Maryland Department of
Business and Economic Development; William C.
Poulin, Director of Products North America, BP Solar

Panel 6: Job Creation and Workforce Development
Moderator: Gino J. Gemignani, Jr., Senior Vice President,
The Whiting-Turner Contracting Company Chairman,
Governor’s Workforce Investment Board.

Panelists: James D. Fielder, Secretary, Maryland
Department of Labor, Licensing and Regulation;
Barbara Krumsiek, President and CEO, Calvert Group,
Ltd.; Chair-Elect, Greater Washington Board of Trade;
Edward Montgomery, Dean, College of Behavioral and
Social Sciences, University of Maryland

* Maryland Economic Development Association
(MEDA)

* Maryland Independent College and University
Association (MICUA)

* Maryland State Department of Education
(MSDE)

* Maryland Technology Development
Corporation (TEDCO)

* Prince George’s Black Chamber of Commerce

* Regional Manufacturing Institute (RIMI)

* Research Parks Maryland (RPM)

* Tech Council of Maryland

e University System of Maryland (USM)

For more details about Protecting Maryland’s Competitive Edge, please contact:
The University of Maryland Office of University Communications,
301.405.4621, or visit www.competitive-edge.umd.edu
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A SNAPSHOT OF SCIENCE & TECHNOLOGY
IN THE STATE OF MARYLAND

Marvland ranks high nanionally 1 areas thar sup-
port a strong and compentve knowledge-hased
economy. In part this reflects a highly-trained
workforee and an extensive concentration of
research facilioes, including major federal labora-
tories. For example, the state of Maryland 1s:

« Moo 1 nanonally i percentage of professional
and rechmical workers inthe workforee:

« Mo, 2 panonally in federal research and
development spending,

O osomme other measures [hc state does not rank
as high, This snapshot offers a brief picture of the
state’s scientific-technological serengghs and vul-

nerabilines.

OVERALL POSITION
Marvland ranks No. 4 among the states on a
Scienee ard Techpolopy Index created by the Milken
Instivure. O five separate indices, Maryland
scared near the top, with an average rating ol
78.19,

I Massachusetis 83435
2 California TH.Bh
5 Colorda w77
4 Maryland 7819
5 Virginia 72.27

The report notes: ™ Marylands most poignint
strengths are in the life sciences and communica-
tions technology, two sectors with exeremely
birighe lomg-term prospects, and where it has
some of the best and deepest talent 1 the

mition.”

Samrce: "Atate Tewlusoligey aod Sownee Dimbes,” Malken Tnstamis

March Nl

WORKFORCE

* Percentage of professional and rechnical
workers in the workforee (2002): Muaryland
ranks Mo 1 among the states (24 %)

* Doctoral scientists & engineers (2001): 2nd
highest concentration of all stares; No, 2 1n
emploved Pho) seientses and engineers per
TOCLOO0 employed workers (Y38,5)

» Graduate and professional degrees/age 25+
(2000): No. 2 among the staces (1.3.4%)

Soarce: Marybnad Deparmmment of Dosines and Eoonomie Deselopient

RESEARCH AND DEVELOPMENT

« Federal R&D obligadons (2002): Maryland
rinks Mo, 2 among the stares (87.2 billion);
M. 2 amomg states in federal R&ED per capita

= Academically-based federal research: More
than §1 billion annually performed by the
Umiversiey Svstem of Maryland and Johns
Hopkins University

In pare this federal spending reflecs the proximicy
to federal research centers (e, National Institute
af Standards and Technology, Natnonal Institures of
Healeh, Johns Hopkins Universiy-Apphicd Physics
Labaratory, University of Maryland Center tor
Advanced Study of Language) as well as to tederal
customers (e, Natonal Security Agency, NASA
Gioddard Space Hil_!]!I: Clenter, vte.)

Source: Maryliisd Diepanpient of Windnes and Econmmis Developrsen:
« Research and development as a percentage of
gross state product: Marvland mnks Mo, 9
among the states (S10.1 million of 8213 mullion
i 2003)

Federal R&ID) as percentage of all research
spending: Marvland ranks Mo, 9 among the
states (3TH); federal=41% of all RED per-
formed i Md, Va., and 100 56% of all federal
&L spent in Ca., N.ML, Md Va, and 1.0
R&D performed by industry: No. 13 among

the stares

&1 performance s geographwally concentrat-
wid i the United States, Over 509 of LS, IR&D
is performed i anly seven siares Clne way 1o
control for the size of each stire’s cconomy 1 to
measure each stares R&D level as a percentage of
its grross state produce (GSP)... Some of the states
with the highest —RED o GSP ranos include
Michigan, home to the major auo manufacturers;
Massachuserts, home o 2 number of large research
umwversines and a thriving high-technology indus-

rv: and Marvland, home to the Naoonal Tnsttutes



of Health.”
Somree: WEF Soaence and Enganeerung limhcator 206046

Mare: The Ailken festitate sopret says Mirphand s figh ek in fedenal
receasch funding reflects the eing of LS, labonmtortes [cated nriee
Wishimgran, 3O It comcludes that ths o botls a ctrerith and o potort-
tial pmiterabvifity shonld fedesal spending prioriies dange.

HUMAN CAPITAL INVESTMENT
Higher Education

National

* Science and engineering doctorates awarded
(2002): Maryland ranked No. 11 among the
states (638); 33% were in the life sciences, 200
in engineering, and 20% in social sciences,

» Science/Technology degrees awarded (2000-
2001): No. 15 among the states (2,004 degrees)

* Graduate studenrs artending S&E doctorate-
granting institutions (2002): No. 12 among
the states (12,204)

Souree: Manonal Saence Foundston; Univeraty of Maryland analysis

+ College freshmen earning bachelor’s degree
within six vears: Mo, 2 among all states (64%)

Somiree: Cemer for Amenican Progres repare and Imonue for Amersca’s

Fatnre: The Seate We're Inc An Education eport Cand for e Stte of

Marylind

« Student aid expenditures per full-time
undergraduates: state of Maryland ranks in the

second quartile nationally
Sowmree: NSF Sceence amd Techoobygy bidicaton 2006

International

* Science and engincering degrees (percent of
total undergraduate degrees): Japan, 66%;
China, 59%; Germany, 36%; LS. 32%;

» Engineering degrees: LS., 5%; China, 50%

Source: Mational Academy of Engimecening

K-12 STEM performance (Science-Technology-
Engineering-Math)

National Educational Proficiency Testing

= 4th grade math: Mo, 21 nationwide (38%;
2004) in the percent at or above proficiency
level; No. 31 (21%) below proficiency

Sth grade math: MNo. 23 nationwide (30%;
2005) in the percent at or above proficiency;
Mo, 34 (34%,; 2005) in the percent below
proficiency

= 4th grade science: No. 23 natnonwide (24%;
20000 in the percent at or above proficiency
level; No. 28 (39%; 2000) in the percent below
proficiency

8th grad science: No. 21 nationwide (27%;
200H)) in the percent at or above proficiency

level; Mo, 23 (43%; 2000) in the percent below
proficiency

Sommee: Knds Count and LS Department of Educathon

» High school graduates academically ready
for college: Mo. 8 nationwide (39%)

« High school graduation rate: No. 17 nationally
(77%)

Source: Center fsr American Progres report ansd listitute for Amenica’s

Future: The Sae We'ne I An Education Beport Card for the Seste of

Mlaryland

« Students taking advanced placement calculus
exam (2004): 12% (national average= 7%)

Simrce: LS. Depastment of Educanon

* Teen high school dropouts (2004): No. 20

nationwide (7%)
Sewrre: Kich Count and US Departiment of Education

International

“In a recent international test involving mathe-
matical understanding, U.S. students finished in
27th place among participating nations. About
two-thirds of srudents studying chemistry and
physics in U.S. high schools are taught by teachers
with no major or certificate in the subject. In the
case of math taught in grades five through 12,

the fraction is one-half”
Source: Mational Academw of Engineerning

EMTREFREMEURIAL ENVIRONMENT

* Patents awarded per 1,000 individuals in
science and engineering occupartions (2003):
Maryland ranks in the third quartile nationally;
California led narion (22% of all patents)
Venture capital disbursed per $1,000 of gross
state product (2003): Maryland ranks in the
first quartile nationally; MNo. 1 California had
more than four times as much venture capital
spending as Maryland

High-technology share of all business estah-
lish ments (2002): Maryland ranks in the first
guartile nationally; Maryland’s percentage com-
parable to Massachusetts and higher than
California and Florida (the states with the
biggest growth in high tech industries)

Average Small Business Innovation Research
(SBIR) program award dollars per $1 million
of gross state product (2001-03): Maryland
ranks in the first quartile nationally; more than
2.5 rimes greater than California’s bur nearly

half as great as Massachuseres
Source: PNSF Scence amd Technobigy Tndicarors 2




FREDERICK COUNTY, VMIARYLAND
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Frederick County is Maryland’s largest county in size—663 square miles. The City of Frederick, the county seat, is intersected by five interstate
and national highways that provide easy access to Baltimore (46 miles), Washington, D.C. (43 miles), Gettysburg, Pa. (32 miles), Harpers Ferry,
W.Va. (21 miles), and Leesburg, Va. (25 miles). It is home to the 5,700-acre Catoctin National Park, site of the Gamp David Presidential Retreat.
Frederick County is also Maryland’s largest dairy producer, providing one-third of the state’s milk production.

Frederick County’s 5,450 businesses employ 76,200 workers; an estimated 127 of these businesses have 100 or more workers. Frederick County
boasts employers including Bechtel, BP Solar, Cambrex Bio Science, CitiMortgage, Fort Detrick, Medimmune, and State Farm Insurance. The
county has experienced a significant increase in high-tech companies, allowing more residents to work near where they live.

LOCATION CLIMATE
Driving distance from Frederi?k: . _— Yearly Precipitation (inches) 403
(in miles) (in kilometers) Yearly Snowfall (inches) 221
Atlarlta, GA 630 1,014 Summer Temperature (°F) 72.2
Baltimore, MD 46 4 Winter Temperature (°F) 32.5
gzls;:gz)w:ﬁ 22(75 " ggg Duration of Freeze-Free Period 151 days
’ . Note: Temperature and precipitation data based on 30-year averages.
New York, NY 231 372 _ i ] o
Philadelphia, PA 141 207 g?fti?:g:‘ glci:;aart\;;;; Atmospheric Administration; Maryland State
Pittsburgh, PA 180 290
Richmond, VA 146 235
Washington, DC 43 69
POPULATION POPULATION DISTRIBUTION
Maryland Part of ;
Frederick r¥Nashington, (2005 Estimate)
County D.C. Metro * Maryland Age Number Percent
1990 Census 150,208 1,788,314 4,780,753 Under 5 16,090 73
2000 Census 195,277 2,065242 5,206,486 5 -19 50,770 22.9
2005 Estimate 221,850 2,230,300 5,609,200 20-44 78,080 35.2
2010 Projection 243,200 2,365,000 5,907,575 45- 64 55,590 25.1
2015 Projection 265,600 2,466,500 6,127,225 65 and over 21,330 9.6
*Represents Calvert, Charles, Frederick, Montgomery and Prince Total 221,850 100.0
George’s Counties. Note: Columns may not add due to rounding.
Selected areas population (2000 Census): Brunswick, 4,894; Maryland Department of Planning.
Frederick, 52,767; Middletown, 2,668; Mount Airy, 6,425;
Thurmont, 5,588; Walkersville, 5,192.
U.S. Bureau of the Census; Maryland Department of Planning.

2005-2006 www.ChooseMaryland.org 888-ChooseMD




FREDERICK COUNTY, VMIARYLAND

LABOR AVAILABILITY

(by place of residence) Frederick County

Civilian Labor Force (2004 annual averages):

Total civilian labor force 115,004
Employment 112,262
Unemployment 3,732
Unemployment rate 3.2%

Residents commuting outside
the County to work (2000): 42,046 41.1%

Employment in selected occupations (2000):

Management, professional and related 41,615 40.5%

EMPLOYMENT
(2004, by place of work) Annual Average
Average Weekly
Industry Employment % Wage
Federal government 3,183 3.6 $1,199
State government 655 0.7 680
Local government 9,489 10.6 729
Private sector 76,194 85.1 707
Nat’l. resources and mining 545 0.6 563
Construction 9,893 11.1 768
Manufacturing 6,576 7.3 897
Trade, transp., and utilities 16,042 17.9 581
Information 1,645 1.8 858
Financial activities 7,819 8.7 086

Service 13,235 12.9%
Sales and office 26,456 25.7%
Production, transp. and material moving 9,617 9.3%

Prof. and business services 11,970 13.4 920

Maryland Department of Labor, Licensing and Regulation, Office of
Labor Market Analysis and Information; Maryland Department of
Planning in conjunction with U.S. Bureau of the Census.

Educ. and health services 10,393 11.6 670

Leisure and hospitality 8,163 9.1 258
Other services 3,112 3.5 408
Unclassified 36 0.0 640
Total 89,521 100.0 727

Note: Percentages may not add due to rounding.

MAJOR EMPLOYERS

Maryland Department of Labor, Licensing and Regulation, Office of
Labor Market Analysis and Information.

Firm Product/Service Employment

Fort Detrick Military installation 7,800

Frederick Memorial Hosp. Medical services 2,400

SAIC Medical research 2,000

Wells Fargo Home Mortg. Mortgage services 1,700

United Health Care Health insurance 1,600

Bechtel Engr., telecomm., constr. 1,500 o

Frederick Community Coll. Higher education 1,159 HOURLY WAGE RATES

State Farm Insurance Insurance 929 (2005) Experi-
CitiMortgage Operations center 917 Selected Occupations: Median Entry enced
NVR Building Products Wood building products 700 Accountants $27.00 $18.25 $39.50
Wal-Mart Consumer goods 621 Biological technicians 23.75 15.00 26.50
JP Morgan Chase Bank Operations center 610 Bookkeeping/accounting clerks 1525 11.75 17.75
Mount St. Mary's University Higher education 550 Computer support specialists 2325 12.00 30.25
Home Call In-home medical services 480 Customer service representatives 13.50 10.50 17.00
Structural Systems Building components 480 Electrical engineers 26.25 24.75 31.50
Hood College Higher education 430 Electronic engineering technicians 2325 1625 27.75
Plamondon Companies Hotels, restaurants, mgt. 410 Freight, stock and material

Cambrex Bio Science Biological media, cultures 390 movers, hand 10.00 725 11.50
Moore Wallace BCS Business forms printing 380 Industrial truck operators 13.75 11.00 16.00
BP Solar Solar energy products 375 Machinists 18.00 13.75 20.75
Home Depot Home improvement prod. 330 Network administrators 4050 27.50 45.00
H.L. Hartz Men's clothing 314 Packers and packagers, hand 950 750 11.75
Invitrogen Biotech research, enzymes 300 Secretaries 16.75 1225 19.00
Hood College Higher education 288 Shipping/receiving clerks 12,75 10.75 1475
Trans-Tech Ceramic components 282 Team assemblers 11.95 875 13.50
Frederick News Post Newspaper 275 Note: These wages are an estimate of what workers might expect to
Homewood Retirement Ctr. Retirement community 275 receive in Frederick County. Wages may vary by industry, employer,
Expo Exchange Conference services 270 and locality.

Frederick County Office of Economic Development; Maryland
Department of Business and Economic Development.

Maryland Department of Labor, Licensing and Regulation, Office of
Labor Market Analysis and Information.




FREDERICK COUNTY, VMIARYLAND

PERSONAL INCOME

Per Capita Personal Income - 2003

TAX RATES

Frederick County $35,423
Maryland $37,446
u.s. $31,472

Total Personal Income (millions) - 2003

Frederick
County Maryland
Corporate Income Tax (2006) none 7.0%
Base - Federal taxable income.
Personal Income Tax (2006) 2.96% 4.75%*

Base - Federal adjusted gross income.
*Graduated tax peaking at 4.75% on taxable income over $3,000.

Frederick County $7,567
Maryland $206,412
u.s. $9,151,694

U.S. Department of Commerce, Bureau of Economic Analysis.

Sales and Use Tax (2006) none 5.0%

Exempt - sales for resale; manufacturer’s purchase of raw
materials; manufacturing machinery and equipment; pur-
chases of materials and equipment used in R&D and testing
of finished products; purchases of computer programs for
reproduction or incorporation into another computer program
for resale.

Real Property Tax (FY 2006) $1.00 $0.132

Effective rate per $100 of assessed value.

In addition to this rate, there are some miscellaneous taxes
and/or special taxing areas in the county. In an incorporated
area, a municipal rate will also apply.

Business Personal Property
Tax (FY 2006) none none
No county personal property tax on ordinary business.

$2.50/$100 applicable to utility operating property only.
In an incorporated area, a municipal rate may apply.

Major Tax Credits Available
Job Creation; Research and Development.

Maryland State Department of Assessments and Taxation;
Comptroller of the Treasury.

EDUCATION

Educational Attainment - age 25 and over (2000):
High School Graduate or Higher 87.1%
Bachelor's Degree or Higher 30.0%

Public Schools

Number: 34 Elementary; 13 Middle/Combined; 10 High

Enrollment: 39,489 (Sept. 2004)

Cost per Pupil: $8,427 (2003-2004)

Students per Teacher: 15.5 (Oct. 2004)

High School Career/Tech Enrollment: 7,562 (2005)

High School Graduates: 2,610 (June 2004)

Private Schools

Number: 37; Enroliment: 5,318 (Sept. 2004)

Higher Education
(2004) Enroliment Degrees
2-Year Institution
Frederick Community College 4,648 442
4-Year Institutions
Hood College 1,952 339
Mount St. Mary’s College 2,125 484

Several major universities are within an easy commute of the
County. Inthe Baltimore-Washington area, there are approxi-
mately 65 accredited institutions of higher education.

Maryland State Department of Education and Higher Education
Commission; U.S. Bureau of the Census.

BUSINESS/INDUSTRIAL PROPERTY

Frederick County has sites available which offer upscale
research and development, office and industrial campuses with
in-place amenities. Over 30 industrial and office parks have
available sites ranging from one to 200 acres with easy access
to a vast transportation network. The inventory of available
office, flex and industrial space totals over 1.8 million square
feet.

The Frederick County Office of Economic Development uses

a comprehensive site database, CoStar Property, to assist
businesses in the site selection process. The following are
selected industrial sites concentrated in the Frederick area:

270 Technology Park, Ballenger Creek Center, Center at
Monocacy, Dudrow Business Park, Frederick Airport Park,
Frederick County Advanced Tech Park, Intercoastal Industrial
Center, Knowledge Farms, Omega Center, Riverside Industrial
Park, Stanford Industrial Park, Urbana Office & Research Center,
Wedgewood Business Park, and Westview Corporate Campus.
All of these locations offer outstanding opportunities for informa-
tion technology, bioscience or manufacturing operations.

Business Incubator
Frederick Innovative Technology Center, Inc., Frederick

Market Profile Data

Land - cost per acre Low High  Average
Industrial $76,464 $479,233 $164,239
Office $87,120 $320,000 $2083,560

Rental Rates - per square foot
Warehouse / Industrial $5.00 $11.00 $6.73
Flex / R&D / Technology $4.50 $15.00 $11.26
Class A Office $21.00 $26.89 $23.32

Frederick County Office of Economic Development.




FREDERICK COUNTY, VMIARYLAND

TRANSPORTATION

Highways: [-70, I-270, U.S. 15, U.S. 40 and U.S. 340.

Mass Transit: MARC (commuiter rail) service to Washington,
D.C. and Amtrak. Public bus transportation throughout
Frederick City and connecting to other municipalities.

Rail: CSX Transp.; Maryland Midland (short line service).
Truck: 34 motor freight common carriers serve the county.

Water: Served by the Port of Baltimore, 50' channel; a leading
U.S. automobile and break-bulk port; six public terminals in-

cluding the state-of-the-art Intermodal Container Transfer Facility.

Air: Served by Baltimore/Washington International Thurgood
Marshall Airport (BWI) as well as Reagan Washington National
and Washington Dulles International Airports. Frederick Munici-
pal Airport offers jet and turboprop charter service and ILS, VOR
and GPS approaches.

UTILITIES

Electricity: The Allegheny Power System and Thurmont
Municipal Light Company. Customers of investor-owned utilities
and major cooperatives may choose their electric supplier.
Gas: Natural gas is supplied by Frederick Gas Company, a
division of Washington Gas. Baltimore Gas and Electric serves
Mount Airy. Rocky Ridge and Emmitsburg are served by the
South Penn Gas Company.

Water: Municipal systems in Brunswick, Emmitsburg, Frederick,
Middletown, Mount Airy, Myersville, Thurmont, Walkersville,
Woodsboro, and 18 county-operated plants which serve a wide
geographical area.

Sewer: Municipal systems in Brunswick, Emmitsburg, Fred-
erick, Middletown, Mount Airy, Myersville, and Thurmont. The
County operates 15 plants serving a wide geographical area.
Telecommunications: Predominant Local Cartier - Verizon
Maryland. Long Distance Carriers - AT&T, MCI, Sprint, LCI, and
numerous additional carriers, resellers and providers of WATS,
MTS, voice, paging systems, data, video networking, CATYV,
satellite communications systems and other wireless systems.
ISDN digital switching and fiber optics available at many
locations throughout the County.

MARYLAND

Department of Business &
Egmnrr]ﬁcDeve nt

Robert L. Ehrlich, Jr., Governor
Michael S. Steele, Lt. Governor
Aris Melissaratos, Secretary

GENERAL INFORMATION
County Seat - Frederick

Government - Five commissioners elected at large for four-year
terms.

Elevation - 200 to 1,895 feet above sea level
Land Area - 663 square miles

RECREATION and CULTURE

There are several major federal, state and municipal parks in
Frederick County which include: Cunningham Falls, Gamoburill,
Gathland, and Washington Monument State Parks, Monocacy
National Battlefield, Sugarloaf Mountain, C&O Canal Towpath
and Catoctin Mountain National Park.

Among the numerous recreational activities in Frederick County
visitors can enjoy golfing, fishing, hiking, ice skating, canoeing,
swimming, orchard and winery tours, historic walking and
motorcoach tours, visual and performing arts, art galleries, a
zoological park, and minor league baseball.

There are many historical and cultural attractions that include
the Schifferstadt Architectural Museum, the Hessian Barracks
located on the grounds of the Maryland School for the Deaf, the
Barbara Fritchie House, the Children’s Museum of Rose Hill
Manor Park, Francis Scott Key Monument and Grave, Roger
Brooke Taney House/Francis Scott Key Museum, National
Museum of Civil War Medicine, the Historical Society of
Frederick County, the Delaplaine Visual Arts Center, Weinberg
Center for the Arts, Seton Shrine Center, the Grotto of Lourdes,
Lily Pon Water Gardens, Brunswick Railroad Museum, covered
bridges, antique and specialty shopping.

Throughout the year Frederick County is host to numerous
events and festivals that have a broad appeal to visitors. Among
these events are the Frederick’'s annual In the Street Celebra-
tion, Brunswick Railroad Days, Candlelight Tour of homes,
museums and historic houses of worship, Beyond the Garden
Gates Tour, Rose Hill Days, Frederick Festival of the Arts,
Maryland Christmas Show, Catoctin Colorfest, Frederick’s Fourth
of July Celebration, the Great Frederick Fair, New Market Days,
Commemoration of the Battle of Monocacy, Frederick Summer
Concert Series, Brunswick Movies in the Park, Myersville Trolley
Festival, Middletown Heritage Festival, Oktoberfest at
Schifferstadt, Annual Craft Fair and more.

ECONOMIC DEVELOPNMENT CONTACTS:

Technology Strategy and Business Development

Maryland Department of Business & Economic Development
217 E. Redwood Street ¢ Baltimore, Maryland 21202
Telephone: (410) 767-6870 ¢ Toll Free: 888-ChooseMD
Fax: (410) 333-6792

TDD/TTY: (410) 333-6926
http://www.ChooseMaryland.org

2005-2006

www.ChooseMaryland.org

Frederick County Office of Economic Development
Business & Employment Center

5340 A Spectrum Drive ¢ Frederick, Maryland 21703
Telephone: (301) 694-1058 < Toll Free: (800) 248-2296
Fax: (301) 631-2340 « TDD: (301) 694-1672

E-mail: info@discoverfrederickmd.com
http://www.discoverfrederickmd.com

888-ChooseMD
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Standards and Accountability For the sixth-straight year, Education Week has
given Maryland an A for its K—12 standards and system of student testing and school
accountability, Source: Education Week

No Child Left Behind Compliance In July 2005, MGT of America gave Maryland
high marks for its compliance with the No Child Left Behind Act. The national research and
consulting firm commended Maryland in 58 areas, including reporting and accountability:
standards-based curriculum: cross-divisional cooperation within MSDE: outreach to schools
and to the public; technology infrastructure and access; and efforts to improve teacher
preparation and professional development. Source: MGT of America

Reading and Math Achievement For the second-straight year, all 24 school sys-
tems have improved their reading and math Maryland School Assessment scores. In all
erades and both subjects, scores improved for African-American and Hispanic students

and for students living in poverty, shrinking Maryland’s race- and income-based
achievement gap, Source: 2005 Marylond Report Card

SAT Participation and Performance For the third-straight year, Maryland’s aver-
age SAT score ranks #1 in the College Board's Middle States region. The state’s 1026
cumulative score has risen 8 points since 2001. Additionally. the number of students taking
the SAT rose again in 2005. More than 7 in 10 Maryland students now take the test, a
T-percent increase over 2004 and an |8-percent increase over 2001. Source: The College Boord

Career and Technology Education In July 2005, Maryland’s SkillsUSA delegation
won 16 medals at the organization’s national conference, The team of secondary and post-
secondary Career and Technology Education (CTE) students showcased their skills in 74
trade, technical, health occupations, and leadership competitions, Challenging 4,700 stu-
dents from all 50 states, more than half of Maryland's CTE competitors finished in the

top 10, and students in four career categories are officially best in the nation, winning

gold medals. Source: SkillsUSA

National Board Certified Teachers in December 2005, a
record 160 Maryland teachers earned certification from the
National Board for Professional Teaching Standards. Maryland
now has 660 Board-certified teachers, ranking 15th in the
nation. The voluntary certification process, which typi-
cally takes more than a vear to complete, requires that
teachers demonstrate how their activities strengthen
student performance.

Source: Natianal Board for Professional Teaching Standards
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AP Participation and Performance Since 2001, Maryland has increased the number
of students taking an Advanced Placement (AP) exam by 70 percent; the number of exams
taken by 83 percent: and the number of exams earning a college-mastery score by 76 percent.
In January 2005. the College Board ranked Maryland #2 in the nation in the proportion of
graduating seniors who'd received a college-mastery score on one or more AP exams. Nearly
one-fifth of the class of 2004 earned a score of 3 or higher. Source: The College Board

Supplemental Educational Services In Junc 2005, the Council of Chief State
School Officers recognized Maryland's accessible and effective supplemental educational
services (SES). The Council praised the SES resources provided to school systems; the way the
state selects and monitors service providers; and the amount and quality of SES information
that's made available to the public. Under the No Child Left Behind Act, certain schools not
meeting performance standards must provide their students supplemental services. such as

tutoring or after-school programs, Source: Council of Chief State School Officers

Comic Book Initiative In October 2005, The Daily Record named MSDE an Innovator
of the Year for.its Maryland Comic Book Initiative, which uses comics and graphic novels as

a way of introducing reluctant readers to literature. Source: The Daily Record

Hurricane Katrina Relief Maryland students have raised $1.4 million for the victims of
Hurricane Katrina. Nearly 700 schools have participated in Maryland Kids Care, the largest
charitable fundraising campaign in Maryland public school history. The campaign has become
a model for other states’ fundraising efforts. Source: Maryland State Department of Education

Education Grants Maryland received $21.6 million in grants last fiscal year. The largest
grants focus on improving math instruction in high-poverty middle and high schools
($10.4 million); generating more accurate and timely data on individual student performance
(%5.7 million): and preparing low-income students for college (52.2 million).

Source: Marylond Srate Department of Education

Traumatic Brain Injury Resource In March 2005, Maryland received a Knowledge
Exchange Award from the federal Traumatic Brain Injury (TBI) Program. Traumatic Brain
Injurv: An Educator’s Guide won the program’s “*Most Popular Product” distinction, after
having been downloaded more times from the TBI Technical Assistance Center Web site than
any other state-developed product. MSDE worked with the Maryland Mental Hygiene Admin-
istration and the Brain Injury Association of Maryland on the guide.
Source: LS. Department of Health and Human Services
Health Resources and Services Administration, Maternal and Child Health Bureau

MPOWER Card In April 2005, Maryland became the first state in the nation to offer one
library card that's valid statewide. The MPOWER card allows patrons to check out and return
lending materials to any one of Maryland’s 174 public libraries.

Source: Maryland State Department of Education
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About the National Science Center

The National Science Center is dedicated to motivate
and excite students
- i /\‘ “;‘g_; across the nation about

\! *-t math, science, and
technology At  The
National Science Center, math and science are not
lifeless, boring subjects to be approached with
skepticism. Instead, they are fascinatingy lﬁ <
areas of knowledge which are great fun
to explore! The NSC strives to ignite the
curiosity of young people and instill®
within them the desire to learn. They¢f
want to help America’'s youth experience
the thrill of discovery!

Challenging. Entertaining. Educational.

Interactive. Visionary. Meeting the needs of so many in
such creative ways. National in scope and national in
impact. The National Science Center.

Read more about it at http://www.usaeop.com/
or http://www.nscdiscovery.org/

Educational outreach programs

across the nation make the NSC unique.




YOUR FUTURE IS AMERICA’S FUTURE

Army Educational Outreach Program

Welcome to the Army Educational Outreach Program (AEOP). The United States Army has long
recognized that a scientifically and technologically literate citizenry is our nation’s best hope for
a secure, rewarding and successful future. For over 50 years, the Army has supported a wide range of
educational opportunities in Science, mathematics, engineering and technology for our youth and their
teachers.

Our nation’s economy has greatly benefited from the technological achievements of the last century and
is destined for greater achievements throughout the 21st century. Science, mathematics, engineering
and technology will continue to play a dominant role in all aspects of everyday life in the 21st century.
For this reason, the Army has created the AEOP, which greatly expands and integrates an array of Army
educational opportunities for the future generations of America’s workforce and their teachers.

The AEOP is comprised of Army-sponsored research, education, competitions, internships and practical
experiences designed to engage and guide students and teachers in science, mathematics, engineering
and technology. From kindergarten through graduate school, students of all proficiency levels, interests,
and ethnic, economic and academic backgrounds are encouraged to participate in real world experiences
involving these important disciplines. Programs involve interactive activities and knowledgeable
mentors to introduce students to these areas. Events include school visits, neighborhood activities
and community science fairs. Engineers, scientists, mathematicians and technology experts, who act as
mentors and guides, introduce students to various levels of research and engineering and provide advice
on career opportunities and training.

In AEOP, high-school students can choose from a wide range of educational challenges such as the
Junior Science and Humanities Symposium or the International Mathematics Olympiad. For those in
grades 6-9 who prefer cyberspace, eCYBERMISSION is an inclusive web-based science, mathematics and
technology competition with significant monetary awards for small teams of students who are interested
in open-ended challenges that are relevant and linked to their community. GEMS, SEAP, UNITE, ISEP and
REAP provide hands-on internships to pre-college students, each program tailored to a different age
and interest. Materials World Modules enables students and teachers from middle to high school to
experience science through the process of self-discovery. AEOP programs are also available for college
undergraduate and graduate students that include extensive scholarship opportunities available at
numerous institutions across the country.

The Army invites parents, students and teachers in communities across America to become familiar with
AEOP. Taking advantage of its numerous educational opportunities available in science, mathematics,
engineering and technology will ensure that America will continue to maintain its technological
leadership in a globally competitive world. For additional information, applications and deadlines, visit
www.usAeop.com.

WWW.USA=0[.C0m



Army Educational Outreach Program _

AEOP Programs

K-5

-/ National Science Center Live! -

Uses video and teleconferencing to enhance
the quality of science and mathematics
education in grades K-12.

6-12

Gains in the Education of Mathematics & Science

(GEMS) - Students in 8th to 12th grade intern
for one to four weeks in an Army laboratory
and learn technical skills. Advanced courses in
subsequent years build upon prior experience.

eCYBERMISSION — Web-based science, math, and
technology competition for 6th-9th grade
students nationwide.

Science & Engineering Apprentice Program (SEAP)

- Highly competitive, academically advanced,
challenging summer internships that provide
opportunities for dedicated high school
students pursuing advanced studies.

Research & Engineering Apprentice Program

(REAP) - Provides students a challenging
scientific experience not readily available in
high school.

Materials World Modules (MWM) — Encourages
classroom students and teachers to apply
science and math to real world applications.

Uninitiates Introduction to Engineering

(UNITE) - Provides socially and economically
disadvantaged high school students academic
courses on college campuses.

Junior Science & Humanities Symposium
(JSHS) - Annual high school science
competition encouraging oral presentation
skills and ethical conduct of original research.

~ International Mathematical Olympiad
(IM0) - The Army sponsors a team to represent
the United States at the IMO, competing with
teams from other countries.

- Internships Science & Engineering Program
(ISEP) — Assists the Construction Engineering
Research Laboratory (CERL) researchers on
projects during the summer prior to senior year
in high school. All students are required to give a
formal presentation of their research.

College Level Programs

-/ Women in Science Project (WISP) - Created at
Dartmouth College to encourage interested
women to stay in mathematics, science, and
engineering.

< Science & Technology Academic Recognition
System (STARS) — Internships for qualified
undergraduates and fellowships/employment
to graduate students at the Army Research
Laboratory.

- (Career Related Experience in Science & Technology
(CREST) - Provides summer and/or part time
employment to students for appointment to
civilian engineer or scientist positions in the
Army Intern Program.

~ College Qualified Leaders (CQL) - Paid internships for
undergraduates seeking experience in medical
reserach.

~ Consortium of Universities of the Washington
Metropolitan Area ((UWMA) - Places graduate
students as Consortium research fellows and
junior and senior undergraduate students
as Consortium research assistants in Army
labratories.

For additional information, applications and deadlines, visit

WWW. LS A=0Q[.C0m



Continuity in Science Education from Middle School through College

A continuum of student research internships is essential to developing the talent extant
in all young people. Beginning with middle school, we must foster, encourage and
mentor future scientists through the necessary years of study, preparation and
experience. Recognizing the potential of all youth of all backgrounds, ethnicities,
geography, economic status and academic access, students experience a sequence of
authentic research opportunities through three programs:

e Gains in the Education of Mathematics and Science (GEMS)

e Science and Engineering Apprentice Program (SEAP)

e College Qualified Leaders (CQL)

GEMS is a program designed and funded by the
NIH and the Army that prepares interested
middle/high school students for academically
advanced programs. GEMS is dedicated to exciting
students about science, technology, engineering and
mathematics (STEM) through authentic laboratory
research. The students are led by near-peer mentors
who translate current research and scientific
concepts into modules suitable for GEMS students.
GEMS Program Locations:

Walter Reed Army Institute of Research, MD; ARL-
CISD, APG and ARL-A, Adelphi, MD*; GARRED,
Redstone Arsenal, AL*; George Washington
University School of Engineering, DC*; Salish-
Kootenai College, MT*; West Frederick Middle
School, MD. *WRAIR conducts training for near-
peer mentors.




GEMS 1 modules include: Thompson’s Coil, the
String Thing or Stringray (wave mechanics),
ceramics, brain injuries and seizures, mosquito
dissection, liquid nitrogen ice cream, olfactory
fatigue, Rube Goldberg designs and construction, etc.
GEMS 2 modules include: Cooties (bacteria), breast
cancer, neurotoxicity, maglev vehicles, cell wars,
bioethics, engineering, bridge building, and computer- o, *
aided design and construction of wooden models.
GEMS 3 students attend for 4 weeks, and follow a
more in-depth study program that includes a
presentation and paper. Modules include: Cooties,
cell wars, blood pressure, egg drop, mouthwash
efficacy, logic puzzles, animal behavior, cloning and
food chemistry.

SE AP students are academically advanced high school students (mostly 11" and
12" graders) selected to intern in an active research laboratory. Students complete a
minimum of 8 weeks, a poster and paper, including a literature review.

Goals:

e Encourage students to pursue science and engineering
careers.

e Acquaint qualified high school students with the
activities of Department of Defense Laboratories
through summer science and engineering research
experiences.

e Provide students with opportunities in and exposure to
scientific and engineering practice and personnel not
available in their school environment.

e Prepare these students to serve as positive role models
for their peers by encouraging other high school
students to take more science and math courses.

SEAP Locations:

ANSER, Arlington, VA; ARL-A, Adelphi, MD; ARL-

CISD, APG, MD; ARL-SEDD, Adelphi, MD; ARL-SLAD, APG MD; ARL-

WMRD, APG, MD; CERDEC, Ft. Monmouth, NJ; GARRED, Redstone Arsenal,

AL; MRICD, APG, MD; NATICK, Natick, MA; NHRC/EHEL, Wright Patterson




AFB, OH; NASA, Fairmont, WV; RDECOM, APG, APG, MD; RDECOM-IL, IL ;
WRAIR, Silver Spring, MD

COQL is a program for college students who may or may not have previously
participated as high students in the SEAP program. Accomplished undergraduate
and graduate interns may complete daily research tasks, perform data analysis and
contribute to research and publications.

Near-peer mentors are CQLs who divide their time between the teaching laboratory

and the research laboratory. As a near-peer mentor, they prepare and teach modules,

often related to their specific laboratory skills and knowledge, to the GEMS

students.

Goals:

e Afford SEAP mentors the opportunity
to have fully trained students return to
their laboratory during their college
years.

e Mentors have the opportunity to share
their passion for science with talented
undergraduates.

e Give SEAP students the opportunity
to continue their research and
training. GEMS Near-peer mentors 2006 (CQL)

e Undergraduates and graduates learn
the research process by doing actual studies.

e Provide a learning community for the developing professional

e Prepare a new generation of scientists to be mentors.




Psyched on science
Publish Date: 07/27/06

By Alison Walker-Baird
News-Post Staff

FREDERICK — Eleven-year-old Victoria Elliott
grinned from under blue-rimmed laboratory
goggles. Sitting in a West Frederick Middle School
classroom Wednesday, she and other middle school
students prepared clear gels used to study DNA by
a process called electrophoresis.

Later in the afternoon, the students would use
what they learned, and what most have seen on TV
shows such as "CSI," to solve a fictitious crime.
The activity was one of many in Fort Detrick's
Gains in the Education of Mathematics and Science
program, or GEMS, designed to foster middle-
schoolers' interest in these fields.

"Every kid should have the privilege to come to a
program like this," Victoria said, sitting at the
laboratory table with five other students, all
wearing white lab coats.

Fort Detrick created the program this year to get
students interested in mathematics and science at
an early age and encourage them to take the
necessary preparation courses, said Edward Nolan,
who directs Fort Detrick's Community Support
Programs. Encouraging more young people to go
into these fields means "building the bench"—
replacing retiring scientists with new ones, he said.
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Rashan Tipon works on a drawing of a bacterial culture
grown from samples taken around the classroom as part
of Fort Detrick's Gains in the Education of Mathematics
and Science program.

The four-week program hosts 135 sixth-, seventh- and eighth-graders who were divided into four
groups. Each group spends one week, Monday through Thursday, at West Frederick Middle. GEMS

began July 10 and will end Aug. 3.

The program is open to students at West Frederick and children of Fort Detrick employees. Maggie
Gilgallon, a teacher at West Frederick, said the majority of participants are students at the middle

school.

Mr. Nolan said the program may be opened in future years to all Frederick County students.

High school seniors and undergraduate students lead the middle-schoolers in hands-on activities.
Near-peer mentors probably have more of an effect on the young students than older instructors,

Mr. Nolan said.

Chrissy Harvey, a Hood College senior majoring in biology, led Victoria's group in preparing the
gels, which the students planned to use to identify the murderer in their afternoon activity.

"A lot of people see science as a challenge," Ms. Harvey said. "We want to show that yes, it's a
challenge, but it's fun, and they can learn great things along the way."



The mentors prepared for GEMS by creating instructor's manuals and tailoring the lessons to make
them interesting to middle-schoolers, said Elizabeth Leffel, a scientist at the U.S. Army Medical
Research Institute of Infectious Diseases (USAMRIID)at Fort Detrick.

Ms. Leffel designed the program's curriculum with John Carra of USAMRIID and John Ezzell, a
former USAMRIID scientist. She said Paulette Shockey, the middle school's principal, encouraged
the scientists to focus on areas the school's curriculum doesn't address.

GEMS is modeled after a program for high-schoolers led by the Walter Reed Army Institute of
Research in Silver Spring, Ms. Leffel said.

Hands-on experiences and exciting activities help create an appreciation for science a textbook
might not, Mr. Ezzell said.

"So far, we've had a favorable response from the kids," he said. "They see science is anything but
boring."

Earlier in the week, the students made a wave machine, which uses string to replicate sounds
waves, that they could keep.

Monday, the GEMS participants took samples of areas in the room and grew the collected bacteria
on plates containing a nutrient-rich gel, or agar. The groups recorded the resulting bacterial
growth's texture, size, shape and its number of colonies Wednesday.

"The word 'scientific' comes from 'scientia,' which is Latin for knowledge," Mr. Ezzell said. "They're
gaining knowledge about the world around them."
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